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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD

EMBARCADERO TECHNOLOGIES, INC., Opposition No. 91193335
Opposer, Applications S.N.
V. 771691980
RSTUDIO, INC. ;;;gg%gg?
Applicant.

APPLICANT’'S NOTICE OF RELIANCE
Pursuant to 37 CFR 88 2.120(j)(1); 2.120(j)@nd 2.122(e), Applicant RStudio, Inc.

(“Applicant”), by its attorneys, hereby submitsdbgh its Notice of Reliance that it will or may

rely upon and make of record with this opifios proceeding the items set forth below.

A.  Specified portions of tha0(b)(6) discovery deposition of Opposer Embarcadero
Technologies, Inc. (“Opposer”), dated Noveer 4, 2010, as well as any applicable
exhibit discussed in the speeifi portions. Applicant intels to rely on pp. 1-4, 12-27,
40-50, 53-54, 60-67, 70-80, and 93-98 and deposition Exhibit 6. Pursuant to the Board’s
Standardized Protective Agreement, cerfairtions of the aboveeferenced excerpts
have been designated by Opposer asd@i@ecret/Commercially Sensitive” and,
accordingly, have been redacted fromttla@script for public filing. A Notice of
Reliance without redaction shall be filechcarrently under sealA true and correct
copy of these excerpts from the certified s@npt and a copy of the deposition exhibit
are attached hereto as Exhibit A.

B. Opposer's Amended Responses to Applicant’'s Amended First Set of Interrogatories,

specifically, Opposer’'s Response to IntertogaNo. 14. A trueand correct copy is



attached hereto as Exhibit B.

Chapters 19 (pp. 369-372), 20 (pp. 373-433), 2B (pp. 463-468) of R In a Nutshell: A

Desktop Quick Referendsy Joseph Adler, releasedDecember 2009 by O'Reilly

Media Inc., 1005 Gravenstein HighyBlorth, Sebastopol, CA 95472, upon which
applicant intends to rely to demonstratedistiaal computing functions inherent in the R
computing language. A true and corrempy is attached hereto as Exhibit C.
Applicant’s current website (www.rsdlio.org) as of April 18, 2011, upon which
Applicant intends to rely to demonstrafg) Applicant’s currentise of its RSTUDIO
trademark; and (2) Applicant’s direct afiieg of its RSTUDIO statistical computing
software. A true and correct copyatached hereto as Exhibit D.

A collection of fifty (50) web pages whiatemonstrate that the term “studio” is
commonly used in the names of softwpreducts which are comparable to products
offered by the Opposer or the product offelbgdhe Applicant. For the convenience of
the Board, a summary presenting the contehteese voluminous web pages has been

included. True and correct copies are attached hereto as Exhibit E.

http://www.activestateoen/activeperl-pro-studio
http://www.activestateoen/activetcl-pro-studio

http://www.aptana.com/

http://www.aquafold.com/
http://www.atmel.com/dyn/prodtgztools_card.asp?tool_id=2725
http://www.atxtechnologies.co.uk/
http://www.yessoftware.com/products/product_detail.php?product_id=1

N ok owbnRE

8.  http://lwww-01.ibm.com/softwarefiegration/optimization/cplex-
optimization-studio/

9.  http://www.ivrsoft.com/ct-developer-studio.htm
10. http://datafeedstudio.com/
11. http://www.devart.com/dbforge/mysgl/studio/
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28.
29.

30.

31.
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36.

37.

38.
39.
40.
41.

©

http://www.softwarefx.com/devstudio/
http://www.gadwin.com/cad_programs.htm
http://lwww.eiffel.com/products/studio/
http://libre.adacore.com/libre/tools/gps/
http://usa.autodesk.com/adskvset/pc/index?id=11179508&sitelD=123112
http://www.ohloh.net/p/gtkstudio
http://mww-01.ibm.com/softwartdata/optim/data-studio/
http://software.intel.com/erstintel-parallel-studio-home/
http://ironpythonstudio.codeplex.com/
http://www.redhat.com/developer_studio/
http://confluencatlassian.com/display/JIRASTUDIO
http://mwww.thekompany.com/projects/kdestudio/
http://mwww.liquid-technologies.com/
http://www.ufasoft.com/lisp/
http://lua-studio.luaforge.net/

http://lwww.enterprisedb.com/produggestgres_plus_as/overview.do#TabOv
erview

http://www.omnis.net/productsislio/index.html?detail=overview
http://www-01.ibm.com/softwamdta/optim/development-studio/

http://www.oracle.com/technetwork/server-
storage/solarisstudiaverview/index.htmi

http://www.devart.cordbforge/oracle/studio/
http://www.cayoren.com/Perl-Studio/
http://www.cayoren.com/PHP-Studio/
http://www.gppstudio.net/documentation.htm
http://www.realsoftware.com/realstudio/

https://www-
304.ibm.com/jct03001c/services/learniteg.wss/us/en?pageType=course_d
escription&courseCode=B2425

http://www.microsoft.com/robotics/
http://www.abb.com/product/se327/78fb236cae7e605dc1256f1e002a892c.
aspx

http://support.sas.com/rnd/app/studio/studio.html
http://mww-01.ibm.com/softwamdta/informix/serverstudio/
http://www.synsys.com/Products/stStudio/index.html



42.
43.
44,
45.
46.
47.

48.

49.

50.

http://www.codesegment.com/products.htm
http://www.sqlstudio.com/
http://www.sglmanager.tiproducts/studio/oracle
http://susestudio.com/
http://kakum.chat.ru/tcldev/
http://www.pragsoft.com/

http://www.microsoft.com/visuatudio/en-us/visual-studio-2010-
launch?WT.mc_id=SEARCH&WT .srch=1

http://mww-01.ibm.com/software/integration/wsadie/

http://shop.zend.com/en/zend-studio-for-
eclipse.html?gclid=CLRucuz6aMCFd9n5QodISw92Q

A collection of fifty (50) web pages which densgirate that the term “ER” as applied to

relational databases and database software means “Entity Relationship.” For the

convenience of the Board, a summary preseritie contents of these voluminous web

pages has been included. True and corgues are attached hereto as Exhibit F.

ok wWnNPRE

WO N O

10.
11.
12.
13.
14.
15.

http://www.pera.net/Mabdologies/ARIS/ARIS.html
http://www.umsl.edu/~sautéanalysis/er/er_intro.html
http://wofford-ecs.org/DataAndStalization/ermodel/material.htm

http://www.conceptdraw.com/gmoducts/cd5/ap_er_diagram.php
http://media.visual-
paradigm.com/media/documertisa40dg/pdf/dbva_designer_guide_chapter
4.pdf

http://databases.about.com/cs/specificproducts/g/er.htm
http://searchsqlserver.techtarget.com/definition/entity-relationship-model

http://www.worldlingo.com/ma/enti/en/Entity-relationship_model
http://mwww.pcmag.com/encyclopaditerm/0,2542,t=entity+relationship+mo
del&i=42662,00.asp

http://mwww.scribd.com/doc/3053988/ER-Diagram-convention
http://www.dulcian.comi#&Q/Designer%20FAQ%20page.htm
http://cisnet.baruchuay.edu/holowczak/class@d40/entityrelationship/
http://www.downloadatoz.com/topligéntity+relationshp+diagram.html
http://msdn.microsoft.com/en-us/library/aa224825%28SQL.80%29.aspx
http://www.sethi.org/classket415/lab_notes/lab_03.html



16.

17.
18.
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40.
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42.

43.
44,
45.
46.

http://www.utexas.edu/its/archiveidiows/database/datamodeling/index.htm
I

http://bit.csc.Isudu/~chen/chen.html
http://www.aquafold.com/er-modeler.html
http://www.tmssoftware.com/site/tmsdm.asp
http://www.casestudio.com/enu/products.aspx

http://www.sglmaestro.com/products/mlysiaestro/tour/database_designer/
http://www.sparxsystems.com/emiese architect_user_guide/modeling_lan
guages/entity relationship_diagrams_e.html

http://www.visual-paradigm.coprioduct/vpuml/provides/dbmodeling.jsp
http://www.orafaq.com/tools/heraut/dezign.htm

http://www.information-management.com/infodirect/20030123/6268-1.html
http://www.devarticles.com/c/a/Ddepment-Cycles/Entity-Relationship-
Modeling/

http://en.allexperts.com/q/Oracle5l4Entity-Relationship-Diagrammer.htm

http://bit.csc.Isu.edu/~chen/pdf/english.pdf
http://en.wikipedia.org/wiki/Entity-
relationship_model#ER_diagramming_tools
http://www.codewalkers.com/c/a/Dbaése-Code/Relationships-Entities-and-
Database-Design/2/

http://www.amazon.com/dp/3540582177
http://www.crcpress.com/product/isbn/9780849315480
http://www.smartdraw.com/resourcesstials/entity-relationship-diagrams/
http://www.ncgia.ucsb.edyiscc/units/u045/u045.htmi
http://www.techdictiongrcom/search_action.lasso
http://it.toolbox.com/wiki/index.php/Entity _Relationship_Diagram
http://it.toolbox.com/wiki/index.php/Entity _Relationship_Diagram
http://www.computeruser.com/dictionary/

http://dictionary.refrence.com/browse/ER

http://www.visual-
paradigm.com/VPGallery/datamodeling/EntityRelationshipDiagram.html
http://www.oppapers.com/essagsithal-Entry-Reersal-Entity-
Relationship-Diagram/96308
http://www.computingstudents.com/estdatabase systems/entities_entity r
elationship_er_modelling.php

http://www.edrawsoft.com/chen-erd.php
http://www.datanamic.com/dezign/index.html
http://searchcrm.techtarget.com/angidata-modeling-Dimensional-vs-E-R
http://drenet/glossary/er



47. http://'www.ibm.com/developerworkatronal/library/cotent/03July/2500/27
85/2785 _uml.pdf

48. http://bit.csc.lsu.edu/~chen/pdf/Chen_Pioneers.pdf
49. http://www.ischool.drexel.edu/facylsong/publications/p_Jcse-erd.PDF
50. http://docs.aquafoldben/docs-er-diagram.html

A portion of Opposer’'s websitevivw.embarcadero.copwhich lists software products

sold by Opposer, including those branded il ER/STUDIO marlat issue in this
proceeding, which demonstrates how Embagoadategorizes its various products. A
true and correct copy is attahhereto as Exhibit G.

A portion of Opposer’s websitevivw.embarcadero.copwhich lists the current prices

charged as of April 19, 2011 for various ERUSIO products. A true and correct copy
is attached hereto as Exhibit H.

A Wikipedia article titled “@mparison of Statistical Paafges” that lists a number of
statistical software packages and their varfeasures and which is demonstrative of the
statistical computing software category asxitsts in commerce. A true and correct copy

is attached hereto as Exhibit I.



Respectfully submitted,
RSTUDIO, INC.,

/Anthony E. Rufo/

Dated: April 20, 2011 Julia Huston
Charles E. Weinstein
Joshua S. Jarvis
AnthonyE. Rufo
Foley Hoag LLP
155SeaporBoulevard
BostonMA 02210
Tel.617/832-1000
jhuston@foleyhoag.com
cweinstein@foleyhoag.com
jjarvis@foleyhoag.com
arufo@foleyhoag.com

Attorneys for Applicant

CERTIFICATE OF SERVICE

| hereby certify that | have this day senattue copy of thelmve-identified Notice of
Reliance upon Opposer’s attorneys of record:

Martin R. Greenstein

Mariela P. Vidolova
TechMark A Law Corporation
4820 Harwood Road,"2Floor
San Jose, CA 95124-5273

via First-Class Mail and e-mail to MRGI@chMark.com and MPV@TechMark.com.

/Anthony E. Rufo/

Anthony E. Rufo

DATED: April 20, 2011

B3866254.1



Exhibit F
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Examples of ER Used as Abbreviation for ENTITY RELATIONSHIP

ARIS user posting and explanation

ARIS — (Architecture of Integrated
Information Systems)

They follow the existing ER model: "The information captured by the
ARIS tool set is stored in a database following the ERM (Entity-
Relationship-Model)

http://www.pera.net/Methodologies/ARIS/ARIS.html

2 )
Classroom material

Professor Sauter of
University of Missouri - St. Louis

Notes: "There are three basic elements in ER models:"

http://www.umsl.edu/~sauterv/analysis/er/er_intro.html

3 )
Classroom material

Dr. Angela B. Shiflet of Wofford
College

Common use of ER model: "In 1976, Chen developed the Entity-
Relationship (ER) model, a high-level data model ..."

http://wofford-ecs.org/DataAndVisualization/ermodel/material.htm

N

ConceptDraw PRO ER Diagram tool

Computer Systems Odessa Corp.

Product title uses ER in place of entity relationship

http://www.conceptdraw.com/en/products/cd5/ap_er_diagram.php

o

DB-VA Designer’s Guide

Visual Paradigm

Title: "Designing Data Model by Entity Relationship Diagram" and
refers in presentation as ERD

http://media.visual-
paradigm.com/media/documents/dbva40dg/pdf/dbva_designer_guide _chapter4.pdf

Definition for Entity-Relationship

"Definition: An entity-relationship (ER) diagram is a specialized

Diagram About.com graphic ..." http://databases.about.com/cs/specificproducts/g/er.htm
7 "definition - The entity-relationship model (or ER model) is a way of
Definition for Entity-relationship model | TechTarget graphically representing” http://searchsqglserver.techtarget.com/definition/entity-relationship-model

8 Definition for Entity-relationship model

WorldLingo Translations LLC.

Definition for Entity-relationship model: "... process are called entity-
relationship diagrams, or ER diagrams for short."

http://www.worldlingo.com/ma/enwiki/en/Entity-relationship_model

"A database model that describes the attributes of entities and the

9 relationships among them. An entity is a file (table). Today, ER http://www.pcmag.com/encyclopedia_term/0,2542 t=entity+relationship+model&i=42662,00.a
Definition of entity relationship model Ziff Davis, Inc. models are often created ..." sp
10|ER Diagram convention Scribd Online documents explaining ER Diagrams http://www.scribd.com/doc/3053988/ER-Diagram-convention
11 Uses ER as standard term throughout document to mean entity
FAQ Page Dulcian, Inc. relationship: "... report includes an ER Diagram parameter, ..." http://www.dulcian.com/FAQ/Designer%20FAQ%20page.htm
Title: "Entity Relationship Modeling and Normalization" and
12 Professor Richard Holowczak at references throughout the guide "ER Model" as the Entity
Instructional Guide Zicklin School of Business Relationship Model http://cisnet.baruch.cuny.edu/holowczak/classes/9440/entityrelationship/
Mentions ER/Studio as an ER diagramming tool: "Some of the
proprietary ER diagramming tools are Avolution, ConceptDraw,
13 ER/Studio, ERwin, DeZign for Databases, MEGA International,

List of ER diagramming tools

DownloadAtoZ Inc.

OmniGraffle, Oracle Designer, PowerDesigner, Rational Rose,
RISE Editor, SmartDraw, Sparx Enterprise Architect, SQLyog, Toad
Data Modeler, Microsoft Visio, and Visual Paradigm"

http://www.downloadatoz.com/toplight/entity+relationship+diagram.html

1

4

Microsoft Published Article

Microsoft Corporation

Topic: "When All You Want is an ER Diagram"

http://msdn.microsoft.com/en-us/library/aa224825%28SQL.80%29.aspx

1

5

MS Visio Classroom guide

Prof. Ricky J. Sethi

Topic: "Creating ER Diagrams with MS Visio"

http://www.sethi.org/cl /cet415/lab_notes/lab_03.html

1

6

Online Archives

The University of Texas at Austin

Online archives of an "introduction to data modeling using the Entity-
Relationship (ER) approach"

http://www.utexas.edul/its/archive/windows/database/datamodeling/index.html

1

7

Personal Website

Peter Chen

Developed "Entity-Relationship Model (ER Model)"

http://bit.csc.Isu.edu/~chen/chen.html

Product description for Aqua Data

Product description defines ER: "Aqua Data Studio offers an Entity

8 Studio AquaFold, Inc. Relationship (ER) Modeler for all major RDBMSes." http://www.aquafold.com/er-modeler.html
19 Product Description for TMS Data Provided in product overview: "Entity relationship diagram editor
Modeler TMS Software (ER diagram)" http://www.tmssoftware.com/site/tmsdm.asp

2|

o

Product description for Toad™ Data
Modeler 3 - database design tool

Quest Software Inc.

Defines ER: "Using the graphically very well arranged Entity
Relationship Diagrams (ER Diagrams) you can..."

http://www.casestudio.com/enu/products.aspx

2

Product description/tour for SQL
Maestro for MySQL

SQL Maestro Group

Uses ER in product description to mean Entity Relationship:
"Database Designer allows you to create physical ER Diagram ..."

http://www.sglmaestro.com/products/mysql/maestro/tour/database_designer/

2

2

Product Documentation

Sparx Systems Pty Ltd.

Specifically defines ERD: "Diagrams created by this process are
called Entity-Relationship Diagrams, ER Diagrams, or ERDs."

http://www.sparxsystems.com/enterprise_architect_user_guide/modeling_languages/entity_re
lationship_diagrams_e.html

2

w

Product overview

Visual Paradigm

Defines ERD: "Entity relationship diagram (ERD) is used ..."

http://www.visual-paradigm.com/product/vpuml/provides/dbmodeling.jsp

2

i

Product Summary for DeZign for
Databases

Ashutosh Gaur - consultant software
engineer for Rsystems Inc

"DeZign for databases to create ER diagrams"

http://www.orafag.com/tools/heraut/dezign.htm

2

o

Published Article: "Entity Relationship
Modeling with UML"

Information Management and
SourceMedia, Inc.

Defines ER: "The goal of entity relationship (ER) modeling is to
createa..."

http://www.information-management.com/infodirect/20030123/6268-1.html

2|

(=]

Published Article: "Entity Relationship
Modeling"

Development Cycles

Defines ER in first sentence of article: "Entity Relationship Modeling
(ER modeling) is by far ..."

http://www.devarticles.com/c/a/Development-Cycles/Entity-Relationship-Modeling/

2

7

Question and Answer Forum

About, Inc. AllExperts

Defines ER as standard term to mean entity relationship: "The ER
diagram helps in the following ways ..."

http://en.allexperts.com/q/Oracle-1451/Entity-Relationship-Diagrammer.htm

2

[

Research Paper: "English Sentence
Structure and Entity-Relationship
Diagram"

Peter Chen

Defines ER in first sentence of paper: "The entity-relationship (ER)
diagrammatic technique is a graphic way of displaying ..."

http://bit.csc.Isu.edu/~chen/pdf/english.pdf

RS679



Examples of ER Used as Abbreviation for ENTITY RELATIONSHIP

search for "ER" in Wikipedia leads to

29|"Entity-relationship model" under
technology section Wikipedia Has section heading labeled "ER diagramming tools" http://en.wikipedia.org/wiki/Entity-relationship_model#ER_diagramming_tools
Article: Relationships, Entities and
30|Database Design - Entity Relationship "... how to design a database and understand an Entity http://www.codewalkers.com/c/a/Database-Code/Relationships-Entities-and-Database-
Modeling Examples Developer Shed Relationship (ER) diagram." Design/2/
31 book: "Entity-Relationship Approach - Title: "Entity-Relationship Approach - ER '93: 12th International
ER'93" Springer Conference on the Entity-Relationship Approach” http://www.amazon.com/dp/3540582177

32

book" Database Design Using Entity-
Relationship Diagrams"

Sikha Bagui and Richard Earp

Summary: "Entity-relationship (E-R) diagrams are time-tested
models ..."

http://www.crcpress.com/product/isbn/9780849315480

33

Tutorials

SmartDraw

ER Defined: "Entity Relationship Diagrams (ERDs) illustrate the
logical structure of databases."

http://www.smartdraw.com/resources/tutorials/entity-relationship-diagrams/

34

Classroom material: NCGIA Core
Curriculum in Geographic Information
Science

Thomas H. Meyer

Section 3: "he Entity-Relationship (ER) model is generally attributed
to (Chen 1976)"

http://www.ncgia.ucsb.edu/giscc/units/u045/u045.html

35

Definition for Entity Relationship

TechDictionary

search for "Entity Relationship” returns, " Entity-Relationship
modeling: A Discipline for examining and representing the
components and interrelationships in a database system. Also
known as E-R modeling, this discipline factors a database system
into entities, attributes, and relationships."

http://www.techdictionary.com/search action.lasso

36

Definition: Entity Relation Model

Toolbox.com

"We use an Entity Relation Model (ERM) to create a data model of
a system ..."

http://it.toolbox.com/wiki/index.php/Entity_Relationship_Diagram

"An Entity Relationship Diagram (ERD) is a snapshot of data

37 efinition: Entity Relationship Diagram Toolbox.com structures.” http://it.toolbox.com/wiki/index.php/Entity_Relationship_Diagram
38 Search for "ER", first result returns: "(Entity Relationship Model) ER
Definition: ER computeruser.com model is a conceptual data model that views..." http://www.computeruser.com/dictionary/
39 Computing Dictionary Definition: "ER definition: Entity-
Dictionary dictionary.com Relationship" http://dictionary.reference.com/browse/ER
40 Image description: "The Entity Relationship Diagram (ERD)
ERD Example Visual Paradigm illustrates the logical structure of the databases” http://www.visual-paradigm.com/VPGallery/datamodeling/EntityRelationshipDiagram.html
21 Discussing ERD: "That is where an entity-relationship diagram
Journal oppapers.com (ERD) comes in." http://www.oppapers.com/essays/Journal-Entry-Reversal-Entity-Relationship-Diagram/96308
42 http://www.computingstudents.com/notes/database_systems/entities_entity_relationship_er_
Online notes ComputingStudents.com Title: "Entities and Entity-Relationship (ER) Modelling" modelling.php
43 Product description: Chen EDR Description: "Draw entity relationship diagrams (ER diagrams)
Software EdrawSoft easily with Edraw!" http://www.edrawsoft.com/chen-erd.php
44 Product description: DeZign for product description: "The software uses entity relationship diagrams
Databases Datanamic (ERDs) to graphically design databases ..." http://www.datanamic.com/dezign/index.html
45 Title: "Data modeling: Entity relationship (E-R) vs. dimensional data
Question and Answer Forum TechTarget models" http://searchcrm.techtarget.com/answer/Data-modeling-Dimensional-vs-E-R
46|Web and XML Glossary dret.net Entry: "ER (Entity-Relationship Model)" http://dret.net/glossary/er

47

Published Document: Entity
Relationship Modeling with UML

IBM Corporation

First paragraph: "One of the most misinterpreted terms in the
software industry is actually one we know very well: entity
relationship (ER). That's because we often lack a common
definition that is understood by all members of the development
team. We assume that everyone on the team shares the same
clear understanding of the methodology, syntax, and mechanics
associated with ER and ER modeling."

http://www.ibm.com/developerworks/rational/library/content/03July/2500/2785/2785 uml.pdf

48

Research Paper: "Entity-Relationship
Modeling: Historical Events, Future
Trends, and Lessons Learned"

Peter Chen

Defines ER in first sentence of paper: "Entity—Relationship (ER)
modeling is ..."

http://bit.csc.lsu.edu/~chen/pdf/Chen Pioneers.pdf

4

©

Research Paper: "A Comparative
Analysis of Entity-Relationship
Diagrams”

Evans, Park, and Song

First sentence: "The purpose of this article is to collect widely used
entity-relationship diagram (ERD) notations ..."

http://www.ischool.drexel.edu/faculty/song/publications/p Jcse-erd.PDF

50

Tool description

AquaFold, Inc.

Tool description: "Tools - Entity Relationship The (ER) Diagram
Generator"

http://docs.aquafold.com/docs-er-diagram.html

RS680



ARIS — {Architecture of Integrated Information Systems) \

Category Type 1 (Generic) Methodology and Architecture

Summary- : The AR!S-architecture distinguishes between Organization, Function,
information and Control views. [t uses a graphic modelling system
supported by software which models data movement and tasks.

ARIS focuses on the analysis and requirements definition phase during the.
design of managerial information systems, not on the execution of
business processes.

Comments ARIS provides a generic and well-dacumented methodological framework,
' Itis closely associated with SAP to which it can directly export models for
incorporation in SAP systems.

Software is complex to use and has relatively long learning curve. Current
version {2000} does not handle multiple languages well.

Relationship The following describes how this Methodolgoy fits within the PERA

to PERA Enterprise Framework (GERAM). The yellow background on the PERA

T diagram indicates where this methodology is most commonly applied.
Click on the PERA diagram for more explanation.

[ e e e neaneam e e e

| | widely applicable to large- scaie mdustnal and | ' ;

_ business enterprises off all types including
Industry g . ,

; | descrete and process manufacturing, service

; mdustnes, government and mllltary

| Preliminary Engineering: Used to perform

: | workflow analysis, resulting in functional or

i | procurement specifications. Modeling predicts |
| | "bottlenecks" and time delays. J'

|

o

i Detail Engineering: May be used for direct- :
| transfer of functional definitions to SAP."May also !

Enterprise ! S .
g || be used to maintain i

Il Phases:

| Construction Phase:May be used during
| Implementation to guide acceptance testing. !

: . | click far
| Operations Phase:May be used to maintain - -i explanation ;
: | workflows and model the effect of proposed [ : =}
i i modiﬂcatlons ;
| | | |
E | Facilities: N/A : B _ RS681
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| _
'| People: Relates to Human and Organizational
_ | tasks to the extent that these are automated. . !
! , || May be used to detail lnterfaces with automated .
| Enterprise

information systems.
|Elements:
: i
| I | Control & Info Systems: Used in lnformatlon
j Systems but not piant automation.

| Techical
Discussion

In ARIS, business
| processes are

| described by

process chain diagrams. The modelmg is done using a tool-set instead of a language. Several sub- tools are
available, each displayed in its own window. The information captured by the ARIStool. set’is stored in a database
following the ERM (Entlty-ReIatlonshlp -Model}. Inv Scheer (1994} it is argued that a forma! Ianguage imposes

restrictions on the day-to-day usability by potential end users.

Organization
g Organization - Conceptual model
L ~ chart
Network topology
L Physical network Implementation
/’-F/_'ﬁ\ ;;ce_ss_m;m model
data flow model. |
Semantic | oventooniel . ‘. Functi |
Data model Topotogy of . unction mode
-_—dlslnbmedsyotems _ Modiis desi
Reiational schema lngsef | Miuie esign,
Physical database Dutabaso mm“":! e
!
“___SChema____~/ itorocton managemt Program flow
Data Control Functions
ARIS Architecture

S _Technical model

. _ Physical model

Conceptual model

Technical model

Implementation
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Data i R
Model B : . ) Enterpnse Gaoal
. : R S Goals " Siructute - *
— Pmcn:us ' Procerses L —— - “n . oo
R ! — o ———mem T :
~..Comprises - | L Uses PR |
’ _— || ~Amands Transiorma. | Supports
R A i - |‘ .
o .M. _n | o : 1 —-l—
Dat tntarmation 4o - Erecmon | p.om
i - arma T . D | o
Struchury Objedd A [ r: Genorates o —____m Funcson i Funciion
- ‘" I | R, i o i : S‘nntl.m .
Tearslonma - m._....
ban - "
Traneformas | | C Ietstes Transfoma
ton .n ron e Taar;l‘um
Exncptan i - Execubon .
Data View : i ' E=<ien Cunction View
; , Control View ' i
' |
| ;
l L ]
: q IT Rescurces |m ————
——— - —— m
Resource View

information model of the ARIS architecture

The ARIS Model and its application in relationship to PERA, CIMOSA and other Type 2 Modeils is discussed in the
paper "Workflow Management within the ARIS Framework"
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Information Systems College of Business Administration University of Missouri - St. Louis

Entity-Relationship Diagrams (ERD) 2

g ata models are tools used in analysis to describe the data requirements and assumptions in the
Bl system from a top-down perspective. They also set the stage for the design of databases later on
g=n the SDLC.

here are three basic elements in ER models:
Entities are the "things" about which we seek information.
Attributes are the data we collect about the entities.
Relationships provide the structure needed to draw information from multiple entities.

= enerally, ERD's look like this:

h/c
aceessibii

Release
Date

B s Director

= MOVIE SCREEN

THEATER

phone #

-3 » address

adapted from another professor.

g="Developing an ERD

! '.__ﬁ Developing an ERD requires an understanding of the system and its components. Before

B discussing the procedure, let’s look at a narrative created by Professor Harman.

.o onsider a hospital:

Patients are treated in a single ward by the doctors assigned to them, Usually each
patient will be assigned a single doctor, but in rare cases they will have two.
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Heathcare assistants also attend to the patients, a number of these are associated with
each ward,

Initially the system will be concerned solely with drug treatment. Each patient is required to
take a variety of drugs a certain number of times per day and for varying lengths of time.

The system must record details concerning patient treatment and staff payment. Some
staff are paid part time and doctors and care assistants work varying amounts of overtime at
varying rates {subject to grade).

The system will also need to track what treatments are required for which patients and when
and it should be capable of calculating the cost of treatment per week for each patient
(though it is currently unclear to what use this information will be put).

ow do we start an ERD?

1. Define Entities: these are usually nouns used in descriptions of the system, in the discussion of
husiness rules, or in documentation; identified in the narrative (see highlighted items above).

. Define Relationships: these are usually verbs used in descriptions of the system or in
discussion of the business rules (entity entity); identified in the narrative (see highlighted
tems above).

. Add attributes to the relations; these are determined by the queries,and may also suggest new
| _entities, e.qg. grade; or they may suggest the need for keys or identifiers.

What questions can we ask?
a. Which doctors work in which wards?
b. How much will be spentin a ward in a given week?
¢. How much will a patient cost to treat?
d. How much does a doctor cost per week?
e. Which assistants can a patient expect to see?
f. Which drugs are being used?

4. Add cardinality to the relations

Many-to-Many must be resolved to two one-to-manys with an additional entity

Usually automatically happens

Sometimes involves introduction of a link entity (which will be all foreign key) Examples:
Patient-Drug

=% This flexibility allows us to consider a variety of questions such as:
a. Which beds are free?

b. Which assistants work for Dr. X?

c. What is the least expensive prescription?

d. How many doctors are there in the hospital?

e. Which patients are family related?

5. Represent that information with symbols. Generally E-R Diagrams require the use of the
ollowing symbols:

RS685
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Entity

Attribute

Q Relationship

¥ takes some practice reading an ERD, but they can be used with clients to discuss business
ules.

hese allow us to represent the information from above such as the E-R Diagram below:

Patients seef/seen by Doctors

treated in/
house

seefseen b

associate

Assistants

R3686
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RD brings out issues:
Many-to-Manys
Ambiguities
Entities and their relationships
What data needs to be stored
The Degree of a relationship

ow, think about a university in terms of an ERD. What entities, relationships and attributes might
ou consider? Look at this simplified view. There is also an example of a simplified view of an
airline on that page.

ou can investigate more about ERDs by viewing these sources available on the Internet:
E-R Diagrams, Tables and their Meaning
Entity-Relationship Diagrams
Entity-Relationship Diagrams
Entity-Relationship Diagrams
4.1 Lecture: Entity Relationship Analysis
Five Entities related to Agent
Crosswalk Exercise - ALMRS Customer with the Standard
Guidelines

Domain Analysis
ERDIAG

| UM-St. Louis Home Page | College of Business Page | IS Home Page | Analysis Current Page |

Fhis page was last modified on: 08/13/2000 20:05:40

URL; hitp:/'veww.umsl.edu/~sauterv/analysis/er/er_intro.htm!
Page Owner: Professor Sauter (Vicki.Sauter@umsl.edu}

© Vicki L. Sauter. Al rights Reserved.
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Data and Visualization
Entity-Relationship Model

Introduction

We have covered the concepts of relational databases in "Introduction 10 Databases," how to access such databases in "Accessing
Databases with SQL,” creation of web pages with forms in "Creating Web Pages" and "Web Forms for Database Queries," and CGI
programming to interface between web pages and databases and to process data in "CGl Programs and Web Forms" and "CGI
Programs in C F4- Using the A0S0/ C APL" "In Genomic Data,” "Genomic Sequence Comparison," and "Searching Genoniic
Databases," we studied some of the algorithms to process genomic data and how to use these algorithms in conjunction with the
above tasks. Until now, however, we have employed existing databases. The current module, "Relational Database Pevelopment,”
and "Creanng and Changing Databases with SQL" discuss how we can design and produce databases. The ability to'do so is

important for development of databases for our own use or for larger computationai science applications. Throughout this discussion,
we consider the "College Physics Example” of the module "Computational Science and Web-Accessed Databases” as well as other
applications.

Three-Level Architecture
We can consider the database on three Jevels of abstraction: external, conceptual, and internal. (See Figure 1.)

The external level has the users' views of the database. Depending on their needs, different users access different parts of the
database. For example, a doctor performing drug tests should be able to access the patients' medical data but not their hospttal bills.
However, a billing clerk should have a very different view of the database.

The conceptual level describes the logical structure of an entire database, including descriptions of the data and relationships among
the data. For example, at this level we would describe a row of the table SrudyA405 as containing the values for SSN and placebo.
However, we would not give the details of the physical storage of the fields and records.

The internal level gives the details of the physical storage of the database on the computer. This level contains such detaiis as the
number of bytes for each data item, ordering of records, and data compression techniques. For example, at this level we would
describe the attribute SSN as 10 bytes to store the nine-digit social security number.

Definition The external level of a database has the users' views of the database. The conceptual level
describes the logical structure of the entire database, including descriptions of the data and
relationships among the data. The internal level gives the details of the physical storage of the
database on the computer.

Figure 1. Three-Level Architecture

External Level

Doctor's View Billing Office View

[SSN | ILastName | [FirstName] D

Conceptual Level

ISSN| Dosage| lLastName| |FirstName] |... ]

Internal Level
struct {

string SSN;
RS6X8
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double dosage;
string LastName;
string FirstName;

ER Model for Conceptual Design

In 1976, Chen developed the Entity-Relationship (ER) model, a high-level data model that is useful in developing a conceptual
design for a database. Creation of an ER diagram, which is one of the first steps in designing a database, helps the designer(s) to
understand and to specify the desired components of the database and the relationships among those components. An ER model is a
diagram containing entities or "items”, relationships among them, and attributes of the entities and the relationships.

i
| Defininen i The Enritv-Relatinnship (IER) model, a high-level data model that is useful in developing a
conceptual design for a database.

To make the deseniption of the model more complete, we consider the example of a physics department at a college that maintains a
database of experimental results, Throughout a laboratory, students collaborate and share their results and access data sets from other
semesters on a computer system. For example, in the laboratory session on "Freely Falling Objects with Significant Drag," students
determine the drag coefficient by dropping dust balls from different heights and measuring the times they take to fall. Each team
enters its results into the distributed database, and the class analyzes the data. After a team enters data into the web-accessed
database, all students can obtain the measurements simultaneously. To simplify the analysis, we assume that the database only stores
results related to this experiment over a period of several years.

Entity

An entity is a real-world item or concept that exists on its own. In our example, a particular student (such as, "Emanuel Vagas"),
team, lab section, or experiment is an entity. The set of all possible values for an entity, such as all possible students, is the entity
type. In an ER model, we diagram an entity type as a rectangle containing the type name, such as student (see Figure 2).

An entity is a real-world item or concept that exists on i1s own. The set of all possible values for
an entity is the entity type.

Definition

Figure 2. ER diagram notation for entity student

student

Attribute

Each entity has attributes, or particular properties that describe the entity. For example, student Emanuel Vagas has properties of his
own Student Identification number, name, and grade. A particular value of an atiribute, such as 93 for the grade, is a valne of the
attribute, Most of the data in a database consists of values of attributes. The set of all possible values of an aftribute, such as integers
from 0 to 100 for a grade, is the attribute domain. In an ER model, an attribute name appears in an oval that has a line to the
comresponding entity box, such as in Figure 3.

An attribute of an entity is a particular property that describes the entity. The set of all possible
values of an attribute is the attribute domain,

Defintion
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Chapter 4 - Designing Data Model by Entity
Relationship Diagram

DB Visual ARCHITECT (DB-VA) provides you a visual modeling environment for the object model of an application. This
chapter shows you how 1o depict the object models by using Entity Relationship Diagram.

In this chapter:

Introduclion

Creating Data Model by Entity Relationship Diagram
Creating Array Table in Data Model

Creating Partial Table in Data Model

Copying SQL Statements

Intfroduction

An entity is an object in the business or system with well-defined characteristics which are represented by columns showing
what information can be stored. In relational databases, an entity refers to a record structure, i.e. table.

A data model provides the lower-level detail of a relational database of an application. It shows the physical database models
and their relationships in an application. An entity relationship diagram can be used to describe the entities inside a system and
their relationships with each other; the entity relationship diagram is also known as a data model.

DB-V A supports visual modeling for data models, not only by creating a new data model, but also by transforming from an
abject model. As DB-VA automates object-relational mapping, DB-VA supports the generation of database, code and
persistence layer for Java model API and .NET madel API, which in turn streamlines the model-code-deploy software
development process.

Creating Data Model by Entity Relationship Diagram

Entity relationship diagram is a graphical representation of a data model of an application. 1t acts as the basis for mapping the
application 10 the relational database.

The following section describes how you can depict the data model using the entity relationship diagram.
DB-VA provides you with two ways to create a Class Diagram:

1. Drawing an Entity Relationship Diagram (ERD}
2. Synchronizing from Object Madel to Data Model

Drawing an Entity Relationship Diagram

You can create 2 new ERD in one of the threc ways:
s  On the menu, click File > New Diagram > Others > Entity Relationship Diagram.

THs | Edt Yew Took Window Heb

O et o | RO R AN - [ B .

Roews Deagraen YL New Dwgram. .. i(a

E Open Project... a0 LIV, Dl arms
Reopen ¥ Rl prnencs Capturing

- | oy

E} severromet s I67 OAM Dugram
Sove st Project Tomple.n [ epbugram J
Mairtain Project Templates.. B ovevewbegan -

Figure 4.1 - Create an ERD by click on menu
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e  On the Diagram Navigator, right-click Entity Relationship Diagram > Create Entity Relationship Diagram.

- {5 clans Olegram

.[

Figure 4.2 - Create ERD by click on Diagram Navigator

e  On the toolbar, click the New Entity Relationship Diagram icon.
A new Entity Relationship Diagram pane is displayed.
Adding Entity

1. On the diagram toolbar, click the Entity shape icon,

B Enlity Relatipaship Dlageantd

Figure 4.3 - Create an Entity by using the Entity icon

2. Click a location in the diagram pane,
DB-VA places an icon representing the enlity element on the diagram.

3. Type a name for the Entity clement,
e  You can edit the name by double-clicking the name or by pressing the /2 button.

Modifying Entity Specification
An entity specification displays the entity properties and constraints.
You can display the Entity Specification in one of the two ways:

s  Click on an entity class, click the Open Specification resource focated at the top-right corner of the entity.

Figure 4.4 - "Open Specification” resource
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* Right-click the entity, click Open Specification...from the pop-up menu,

Convert to Array Table
Corrvert Lo Partiy) Table

Figure 4.5 - Open specification by click on popup menu

Entity Specification dialog box is displayed, you can modify the entity properties and constraints.

tF Entity Specliication X
Genoed | Colwms § Indces | Constraints |
Hever: Frcot] !
Colrn: |<‘ Fed L\_pf!

Dooma'um: )
m_?f_ﬂi§$_€1i5§51Fﬁ@f o

i
N
[Reset | [_ & J[ Coced | sody |[_Hep |

Figure 4.6 - Entity Specification dialog

Adding Column

You can add a new column to the entity in one of the three ways:

» Right-click on an entity, select New Column.

Erter ‘n ‘Wm ; regert IlJl
(]

N A

Figure 4.7 - Add column by click on popup menu

A new column is added, type the column name and type in the form of "eolumn_name: type". You can also edit the column

name by double-clicking the column name or by pressing the F2 button.

»  Click on an entity, press the keyboard shortcut - Alr + Shift + C,

*  Add column in Entity Specification dialog:
1. Right-click the entity element, click Open Specification.
2. Click the Columns tab, then click Add.
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Adding Relationship
Relationship shows how the entities are related to each other.
You can add a relationship to the entities in one of the two ways:

*  Using Resource-Centric Interface
1. Click on an entity, a group of valid editing resources is displayed around the shape.
2. Mouse over the resource, select the desired resource, such as "One-to-One Relationship - > Entity".

Figure 4.11 - "One-to-one Relationship -> Entity" resource

3. Drag the resource to the related entity.

Figure 4.12 - Drag the resource to the related entity

*  Using Toolbar icon
1. On the diagram toolbar, click the Relationship icon.

e One-to-One Relationship ™"
¢  One-to-Many Relationship "™
»  Many-to-Many Relationship Tt
2. Click on an entity and drag to the related entity.

A connector is added between the two entities.

Figure 4.13 - an one-to-one relationship created
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Modifying Relationship Specification
The relationship specification displays the relationship properties, such as name, phrase, and cardinality of the related entities.

To open the relationship specification dialog box:
1. Right-click on the connection line, click Open Specification... from the pop-up menu.

Relationship Specification dialog box is displayed, you have to modify the relationship properties, Phrase and
Cardinality.

@ Relatienship Specitication

r- ' - - t
Phrass: S o

Cudoaity: [exectyons

Cederlers

‘ Phrase: ! i R i

Cordnokty:  Exactly One N rtwes

tndex colemn: | ~]

[0 artfpng cclationsh

Donument ation:
@ BJu TS Fha FARE

|
!
i
|

(et | [ ok [[ coed [[_ 2oy |[ beo |

Figure 4.14 - Relationship Specification dialog

Synchronizing from Object Model to Data Model

DB-VA allows you to generate the ERD from a class diagram by synchronization as if there is a class diagram.
You can synchronize the Class Diagram to ERD in one of the three methods:

s Onthe menu, click Tools > Object-Relational Mapping (ORM) > Synchronize to Entity Relationship Diagram.

Tooks | Window  Help

@reor v R Qe g [
@Pmmam.:._”__ o ‘%'@@_E@.B_h
= Confipuro Sevectypes., -]
Configurs Requinemant Erumer sticrs
Irtark Raverse ]
. OvecRalotonalMaopnaOrM: IR, wawds..
&4 e Integraton. . £ Detadase Confiuration..
L Yy oot
Teammork . [P Reverse dave Classes...
© oevasa %3 Reversa Hoernate...
Koy Manoger.... T f8) Revers Erzorprise Cbject Framawdrk,,
OBs... ir_ Syrchronize to Class Disgram

’fb__smw_ﬁémmw. Dogen [N
£ Generato Databate.,,
Y GenerateCoda...

Figure 4.13 - Synchronize to ERD
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Right-click on the class diagram, select Synchronize to Entity Relationship Diagram.

Auto R Shaget St
Leyout »
Fresentobon Cpbions »
e R
'3
Sondd ko ]

Figure 4.16 - Synchronize to ERD by click on popup menu

On the class diagram, hold down the right-mouse button, move the mouse from left to right to form the gesture. A
blue path is shown indicating the gesture,

T g[v cdefack package? | o

A
Kocks
4L V4
Ky o

BelongTe Conghtals
1 i

Figure 4,17 - Synchronize to ERD by using Gesture

An entity relationship diagram is generated and can be found under the Diagram Navigator.

= 5

« Placey

Femmmmaa=an
L

Figure 4.18 - The generated ERD
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Specifying Primary Key
You can specify the column to be included in the primary key in one of the two ways:

. pemfy Primary Key in Entity Specification dialog:
Right-click on the entity, click Open Specification... to open the Entity Specification dialog box.
2. Click the Columns tab, check the Primary Key option for the column that will be included in the primary

key.
i Forily Specilicalion rﬁ
 Gonerid [ Cobomms | inchces | Corutrants |
(Home e I Laogh prm—r——
1D jrkeger | o )
Proguctiems  wchar —|§5 = .
tratPries ol of =
-
v
r
L
]
i

C;x\—‘,«fn|| ____:'
[ Resst | | oe ]| Ceed vt [ peo |

Figure 4.19 - Entity Specification dialog

s  Specify Primary Key in Column Specification dialog:
1. Right-click the column, click Open Specification... to open the Column Specification dialog box.
2. Check the Include in primary key option.

£3 Colmn Speciicanen

E]k_ﬂ.-ﬂnk‘\;;;n;r}w LT g [T
Cret ] [ o< || coxd J[ mavr [[ o |

Figure 4,20 - Column Specification dialog

If you assign a primary key to a column of an entity, DB-VA will antomatically add a foreign
key column to the related entities. _

Figure 4,21 - The foreign key will be added an!omanca.’ly
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Specifying Index Column

If a relationship with cardinality of many at one end, a corresponding collection class will be used for handling its multiple
cardinality. DB-VA allows you to specify an index column to sort the collection.

1. Right-click on the connection line, click Open Specification from the pop-up menu.

[ P chacaUrder - Bers <
1POINO SR

=

Relationship Specification dialog box is displayed.

2. Check the option for Qrdered.
3. Select the index column from the drop-down menu of Index column, click OK.

@ Relatlonship Specitication £

" Genoril | Forelon Koy Calurmn Mapping_| Refarences | Comments |

[ Be | [ Jf coemt ][ o |[ oo |

Fignre 4.23 - Select the index colunn

You can select Create Column from the drop-down menu to create a new index column for -
. sorting, R ' .
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Using the ID Generator

As the primary key is unique, DB-VA provides you with the generation of primary key. The 1D Generator is specialized for
generating a primary key value at runtime.

1. Right-click on the primary key of an entity, select Open Specification from the pop-up menu.

Figure 4.24 - Open the column specification

Column Specification of the primary key is displayed,

2. Select the [D generator from the drop-down menu of ID Generator, click OK to confirm setting.

£R Column Specification

FFher
. b T
Wi Arng i‘a
~
Emhm\rkz‘r Thpdtnde Dtm‘ » ot -
[mee | [ [ coed |[ a0y [[ wb |

Figure 4.25 - Select the ID Generator

If the ID Generator is spec:lﬁed as elther sequence sethlo or hllO you have to enter the key for
- the sequence/table name. K . B
q - - - . - -

Defining Discriminator

In generalization, the superclass distributes its commonalities to a group of similar subclasses. The subclass inherits all
superclassiy ¥4i; ¥4s attributes and it may contain specific attributes. DB-VA combines the entities within the hierarchy into one
single entity containing all the attributes and a discriminator column for using table per class hierarchy as the inheritance
sirategy. The discriminator contains a unique value which is used for identifying the entity which hierarchy it belongs to.

DB-VA allows you to define the discriminator in the entity and the discriminator value in the classes.
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Defining Discriminator Column for Entity

You can add a new column acting as the discriminator column for an entity.

1. Right-click on an entily, select New Column.

Im L]
FRCEquTAA Gpen Spocficetion... Erter
Sert Colurmrg
[ hewlaom [y AWSRIC
- CwerttuMade‘;le

Figure 4.26 - Create a column

2. Enter the name and type for the discriminator in the form of "discriminator_name: type".

Figure 4.27 - Enter the column name and data type

3. Right-click on the entity, select Open Specification....

Figure 4.28 - Open the column specification

Entity Specification dialog box is displayed.

4. Select the desired column from the drop-down menu of Diseriminator Column, click OK to confirm setting,

@ Entlly Specification @

{ Gaocrdl | Coymng | Indces | Constrants | Relations | References | Comments |

:

[apeinis R p—

j
=%
74

54

[ || coed || sy ][ et ]

Figure 4.29 - Select the Discriminator Column
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Defining Discriminator Value for Class

You can specify the discriminator value for each sub-class,

1. Right-click on the relative sub-class for adding discriminator, select ORM > ORM Class Details...from the pop-up
menu. The Class Specification dialog box showing the ORM Class Detail tab is displayed.

¥
Enter
»
_’
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}
M|, orMCiuroaa., I ;
¥
Figure 4,30 - Open the ORM Class Detail
2. Enter the discriminator value for identifying the sub-class.
& Clasx Specificalion . . Li_l
Y Generdl | Atrtxhes § Opesions | Relations { Templats Payarmesers | Giass Codo Dotols
1 F_ Olsgrams | Roleences ! Comments
OAM Class Deeed Bureskey | ORMQuy | Rewonwer |
Irhertonco frtegy: [Tobloper dasehestrchy i} S ame
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Figure 4.31 - Class Specification dialog (ORM Class Detail Tab)
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Creating an Array Table

In a one-to-many relationship, a collection is used for handling the multiple objects such that it is simpler to retrieve each
object from the collection one by one.

DB-VA promotes the idea of Array Table which allows users to retrieve objects in the form of primitive array, instead of a
collection when handling a data column with cardinality of many.

DB-V A allows you to create an array table in the entity and define an array type in the classes.

Defining an Array Table

You can create an Array Table for the Entity with a column containing more than one instance of data.

Create a one-to-many relationship between the entity and one of its columns that may contain more than one instance
of data.

/, CantaciEt nlnm

CErﬂ'éEtPﬁ'ﬁi‘fﬁm )

Figure 4.32 - Entities with One-to-many relationship

In the above case, the phonebook has a contact entry for each contact person. Each contact person may have more
than one phone numbers. A one-to-many relationship between contact entry and contact phone can be built.

Right-click on the entity for the data column with cardinality of many, select Convert to Array Table from the pop-
up menu.

.uminc

C«nmr.onrra-r‘ld:h - Q—J
Corrrert Lo Partial Teblo

Figure 4.33 - Convert to Array Table

A warning message will be displayed, showing that the listed constraints are not satisfied for converting to array table.
Click Yes 10 let DB-VA to resolve the constraints automatically. Click No {0 cancel the conversion to array table.

Convest {a Array Table

0y The folowing constrainks must bo satisfiod befere comverting Lo arrsy bable, do you wank them ta bo rescived sutomaticaly?

e iradr cokumn fourdd.

Figure 4.34 - Warning message for no index column

The conversion to Array Table is completed and the entity for the data column is stereotyped as Array Table.

Figure 4.35 - Array Table created
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Defining an Array Type for Attribute in Class

A class with an attribute of array type modifier means that the attribute may contain more than one data; thus it implies the idea
of Array Table.

You can define the array type for the attribute in one of the two ways:

¢ Using Inline Editing
1. Right-click on a class, click Add > Attribute,

o Adbde [ Attt i
Enter Coarston Y akasntte0
¥ Tomplate Parameter

Figure 4.36 - Add an atiribute by click on popup menu

2. Enter the name and type for the attribute in the form of "attribute_name :typef]", the sign, "'[ |" indicates
the attribute is an array.

L Phone Strnglt!

e e L

Figure 4.37 - Enter the attribute name and data types

» Using Class Specification dialog box
1. Right-click on a class, click Open Specification.

Figure 4.38 - Open the class specification

s  The Class Specification dialog box is displayed
1. Click Attribute Tab, click Add.

Attribute Specification is displayed.
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2. Enter attribute name and type, select [] from the drop-down menu of Type modifier, then click OK to
confirm setting.

& Atribute Specitication
T Serpotypes | Teogedvaues | [ Refaences. L Commerts
Gerordl | CodaOctsls | ORMAurtatoDetel | X Schemo
M-' Phane T T T |
Gz 10 ¥ i
Itiel vk S '
Bukpicty:  Urspecied T & [ Ordered 1] Urice

.E]W TEatter T Tidsller TiAbelres
[ J[oome J[rote [ b ]
Figure 4.39 - Select the Type modifier

Creating a Partial Table

In a one-to-one identifying relationship, an entity may be a subordinate of the related entity; that is, the subordinate entity has
columns which also belong to its superior entity in the real world situation.

DB-VA promotes the idea of Split Table with stereotype of Partial which allows developers to optimize the size of database,
and minimizes the redundant persistent classes for handling one-to-one identifying relationship. In order to reduce the risk of
appending a new column to an existing database table, Split table supports developers to add new columns to the partial table
with a one-to-one identifying relationship linked to the existing table.

DB-VA allows you to split the entity into two and convert the subordinate entity to be a Partial Table in a one-te-one
identifying relationship.

Splitting Table
You can split an entity into two associated with a one-to-one identifying relationship.
1. You can activate the Split Table dialog box in one of the two ways:

»  Using Pop-up Menu
1. Right-click an entity, select Split Table.

Erter
ARFEILHC
i Cormvert o Aray Tablo
Convert to Pactisl Table
T aRTate - N i
Generate SOL...

Figure 4.40 - Select "Split Table" in popup menu
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s  Using Resource-Centric Interface

1. Click on an entity, a group of valid editing resources are displayed around the entity.
2. Click the resource of "Qne-to-One Relationship - > Partial Table".

Figure 4.41 - Click on "One-to-one Relationship -> Partial Table" resource

2. Split Table dialog box is displayed.
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Figure 4.42 - Split Table dialog

3. Edit the New Partial Table Name, select the columns from the list of Original to Partial, and click OK.

An entity stereotyped as <<Partial>> is created.

T
PR
W

Figure 4.43 - Partial Table is created

Converting to a Partial Table

You can convert an entity to a Partial Table in a one-to-one identifying relationship.

1. Right-click on the entity, select Convert to Partial Table from the pop-up menu.

il LT
et 10N

L]

Opon Specfadon,.. Enker
Sort Colunng

' HawCalu.rm ’ -ai‘rﬂit-rc-
Convert ta Array Table

i Convort ko Portiyl Tabla Dt

Solkt Tobko

Figure 4.44 - Convert to Partial Table
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The entity is stereotyped as <<Partial>>.

Ch k.n." )".\ m‘ t..}“

Figure 4.45 - Converted to a Partial Table

Copying SQL Statements from Tables

DB-VA provides function of copying SQL statements from the ERD entities. It allows the developers to copy the SQL
statements from the entity relationship diagram easily such that developers can use and mogify the SQL statement on the

database directly.
In order to copy the SQL statement, you must configure the database setting in advance as DB-VA will generate the SQL
statements according to the default database server type.

To configure database connection, on the menu, click Tools > Object-Relational Mapping (ORM) > Database
Configuration....

o & s e[

B romtntttr. o -cof oNEi

fm o P A Swverse deva Classnr..

Figure 4 46 To open rhe Database Configuration

Database Configuration dialog box will be displayed. To configure the database, refer to the descriptions of the
Database Configuration section in the Working with DB Visual ARCHITECT chapter for more information,

In DB-VA for IDE, you are allowed to configure the database connectjon by using Modelmg >

; ORM > Database Conﬁguratlon to display the Database Conﬂguratlon dlalog box. .

' DB-VA w111 only provnde you the funcnon of copymg SQL if the default database connectlon

is set.

If there are multiple database settings, DB-VA w1ll generate SQL statements for all these
=  database servers. _ S

Example:
There are two database settings selected in the DB-VA environment.

Langoaos i :-llﬁ'l ’

a]
8§

1 Oonentdon ]
HEEmI R -~

Figure 4.47 - Two database settings Selected
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Right-click on the ERD, select Generate SQL... from the pop-up menu.
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Figure 4.48 - Select generate SQL in popup menu

Generate SQL dialog box is displayed, select the database server from the drop-down menu of Database, the
comresponding SQL statements will be displayed accordingly.

@ Gcncf.au' SQL. . E(:[

-."@

"ergate table PurchaseOrder (PO_NG R not null, Date varchar{255), Thosanmt double, Customer 2%
lersate table Customer {CustomeriD ik rok e auto_screment, Customoriama varchar(Z55), A,
leroata table Ocderling {ID nt not rol, CrderCly Int, Subtotal double, Pud\aseOrder‘POJIONI
-ergdta tabie Procuct (ProductID int not null suto_increenant, Productiame varohan{Z55), LnkPric:
1.aker table Purchasedrder acd indax FY_PurchateOr 2753 {CustomarCustamer D), add cordlree: 1

| akor boble OvierLang 40d Index FI_OrderLine_3126 (PurthaseOrdaPO_NG), add Fx_, |
oer toble Ovdert b bdd inde FE_QederLing_7455 [FrodktProductID), add constrant FK_¢ Onky(
T o T ST LTI & |

@) L

aker tablo mdmder drop foregn kery FX_Purchasedr_z783; b
Bty tabte Qrcerine ceop Eoregn Fay PR _Crdarlne _3126; !
aker toble Qrderting crop Foregn kay FR_OrderLine_HE5; t
drop tabde f wxtits PurchaseQeder; H
drop tabda F auists Customer; :
drop table 1 onits Orderlineg; .
drog table £ eoets Product; :

Figure 4.49 - Generate SQOL dialog

You are allowed to copy the SQL statements from the Generate SQL dialog box.

You ¢an select Create Table(s), Drop Table(s), Select, Iusert Update and Delete ﬁ'om the ;
Generate SQL dialog to directly copy the SQL statements to clipboard. : :
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Copying SQL Statements from Specified Scope

You t;an specify the scope on the ERD for DB-VA to generate the SQL statements.

You can specify one of the three scopes:

»  All entities on the ERD
1. Click on an entity.
2. Onthe menu, select Edit > Select All of Same Type.
3. Right-click on the entity, select Generate SQL....

As copying SQL without specifying scope, SQL statements will be generated for all components including both

entities and relationships on the ERD.

Example:

Figure 4.50 - Generate SQL for all entity

@I Generale SQL . @

[F][®]» . [&]

bt PO NG, Date, TioalAmt, CustomerCustomer D from PurchaseOrder;
sodock Customer(D, Customeriiame, Address, ContactPhone, Emal from Customer;
Lendart Ty, D ety S et Al Purchaiedae PO ProckctPron o 10 Fenm Ceded ons . _

1% i

insort @
@E]» #]

ntert into PurchaseOrdord{PO_RD, Date, TtosAmt, CustomenCistomerID) valves (7, 7, 2, P); :_'l
=t et dimrn Frmtemfbems Eoofioad ooy v 2T
~In L P P *

ek b 1

¥ Update:

(&) (%] 0 (&)

fupdate PurchaseOrder set Dotd = 7, TeodAnk = 7, CustomerCustomeriD = 7 whero PO_ND = 1%
led o= £ e rap Forfntinrn = 3 Ao =3 FoskogbRonnn 3 ot 3 ke T

i - 3 L PET Lot ¥

Delete -
[&)(&])/ = (&)
(ddte lromPurchaseonder where PONO =7, A
|d=iuuu frovn Customer mhite CustomerID = 73 -,
et e Feopn ozt pm wbeen Tl T

Figure 4.51 - The generated SQL for all entities
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Multiple entities and connection lines on the ERD
1. Select several entities and relationships on the ERD, right-click on the diagram pane, select Copy 5QL from
the pop-up menu.

As generate SQL with specifying a particular scope, SQL statements will be generated only for the components
included in the specified scope.

Example:
Enfer
A4 ShitC
' Covort to Array Tabio -
. Convert to Partiad Table
: Spie Tobie
: Gontrots SCL.., &
: Sendte »
Shew Relation:chicrs
Sy Dhascy et ]
N oo
Cogy b

Figure 4.52 - Generate SQL for selected entities

Connection lines on the ERD
1. Select connection line, right-click on the diagram pane, select Generate SQL... from the pop-up menu.

As Generate SQL..., with connection lines, SQL statements for Create Constraint(s) and Drop Constraints(s) will be
generated.

Example:

5

Remgve Al Turning Poirt (5)
Fid Reset Caption Pustion
Pn H
- Rorver s Connector
Ed - -
i oo

Figure 4.53 - Generate connection line’s constraint

Create altexr table 'OrderLine' add index ‘'FK OrderLine_1969'
Constraint ; ¢('PurchaseOrderPC_NC'}, add constraint 'FK_OrderLine _1969' foreign key
{'PurchaseQrderP0 NC') references 'PurchaseQrder' ('PO_NO');

Drop

. alter table 'OrderLine' drop foreign key 'FK _OrderLine 19697
Constraint : -
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Definition: An entity-relationship (ER) Person

diagram is a specialized graphic that
illustrates the interrelationships
between entities in a database. ER
diagrams often use symbols to
represent three different types of City |—(Population
information. Boxes are commonly used

to represent entities. Diamonds are

normally used to represent E-R Diagram

relationships and ovals are used to

represent attributes.

Also Known As: ER Diagram, E-R
Diagram, entity-relationship model

Examples:

Consider the example of a database
that contains information on the
residents of a city. The ER digram
shown in the image above contains two
entities -- people and cities. There is a
single "Lives In" relationship. In our
example, due to space constraints,
there is only one attribute associated
with each entity. People have names
and cities have populations. In a real-
world example, each one of these
would likely have many different
attributes.
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The entity-relationship model {or ER model} is a way of graphically representing the logical relationships of entities (or objects) in
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order to create a database. The ER model was first proposed by Peter Pin-Shan Chen of Massachusetts Institute of Technology
(MIT) in the 1970s.

In ER modeling, the structure for a database is porirayed as a diagram, called an entity-relationship diagram (or ER diagram), that
resembles the graphical breakdown of a sentence into its grammatical parts. Entities are rendered as points, polygons, circles, or
ovals. Relationships are portrayed as lines connecting the points, polygons, circles, or ovals. Any ER diagram has an equivaient
relational table, and any relational table has an equivalent ER diagram. ER diagramming is an invaluable aid to engineers in the
design, optimization, and debugging of database programs.

In a logical sense, entities are the equivalent of grammatical nouns, such as employees, depariments, products, or networks. An
entity can be defined by means of its properties, called attributes. Relationships are the equivalent of verbs or associations, such as
the act of purchasing, the act of repairing, being a member of a group, or being a supervisor of a department. A relationship can be
defined according to the number of entities associated with it, known as the degree.
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HE reloads for 'converged infmstructnre’ war with Cisca

o HP and Cisco customers may get caught in the crossfire of the two vendors' converged infrastructure’ skirmish.

¢ Data Management
School districts 1ap opea source integentian sofvnre fo uld reporting

A consortium of more than 60 school districts plans to deploy open source data integration software to simplify its

o complex, manual processes.
The truth about retail dota medeling salware

Find out if there are any high-quality retail data modeling software tools and if general-purpose tools in the data
o modeling market can help with retail data model projects.

How to erganize an eaterprise canceptuud duty model development efMort

Find out why it's important and how to organize an enterprise conceptual data model development. Learn how a data
o governance organization can help your ECDM effort.

¢ Exchange
The Outeok Social Connectar

The Outlook 2010 social connector combines users' social networks into one area, making it easier to find and
o manage this information within Qutlook.

The eonversation ¥iew in Qiifook 2010

The conversation view in Outlook 2010 lets users sort through inbox clutter to easily view past email conversations

o within a specific message chain.
The ignare_ aplivn jp Qullook 2010

Using the ignore option in Microsoft Outlook 2010 allows you to remove yourself from irrelevant email
o conversations.

* Windows Development
Usiag the UniformGrid panel R§724

o UniformGrid creates a mesh of equally sized cells. It's available in WPF and Silverlight and is very handy for creating
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o game-boards for games like chess.

Screen capture in 8 WPF applicutian

Using a screen capture tool is second nature to most computer users and your customers may expect to find screen

o capture features in your application. How much work is required to add this feature to a WPF application?
The VB, NET or C# dehate; 11’5 all fn_the syatax

Microsoft development experts say Visual Basic and C# have become nearly identical in function as the NET
Framework has matured. Choosing whether to use VB.NET or C# is more or less a matter of which syntax style you
prefer. Despite the similarities, many developers still carry a stigma against VB, said Lance Keene, president of NET
o consultancy Keene Systems.
¢ Windows IT

SharePaing is w hit far Microsalt but still clurky for I'T

SharePoint is Microsoft's fastest growing server software, but IT managers still grouse about its lack of acceptance
o and the difficulties in supporting this increasingly common collaboration platform.

Shaeld Windows useryhave full administrutive rights?

Giving Windows users full administrator privileges can help reduce your workload, but it also leaves your

o environment vulnerable,
Micrasoft ofTery Windows, Exchapge SP1 betns

At TechEd 2010, Microsoft executives breezed through service pack news in an effort to assuage IT managers'
o concerns about the company's shift to cloud computing.

+ Windows Server
Inereased Windows suppoct could belp spur UCS adoption

Though new to IT, the adoption of unified computing systems could accelerate as Microsoft partnerships lead to
o better UCS support for Windows servers and apps.

Windows server manugement gulides and learning reseurces

Check out our collection of guides, tutorials, FAQs and more covering a wide array of Windows server administration
o topics and technologies.

Free Windows performance menitoring tocls not to be missed

Unbeknownst to some admins, the latest versions of Windows Server include new or updated tools that can minimize
o the need for third-party options.

Abput us
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Privacy policy
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TechTarget events
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Entity-refationship model

An entity-relationship model/diagram {or ERD) Is an abstract conceptual representation of structured data. Entity-relationship
modellng is a relatienal schema database madeling method, vsed in software engineering to produce a type of conceptual data
model (or semantic data model} of a system, oRen a relatlonal database, and Its requirements In a top-down fashlon. Clagrams
created using this process are called entity-refationship diagrams, or ER diagrams for short. Originally proposed In 1976 by Dr.
Pin=Shan [Peter) Chen (Pl ), many vadants of the process have subsequently been devised.

The first stage of Information system design uses these models during the requirements analyss to describe Information needs or
the type of information that is to be stored In & databasc. The data modellng technique can be uwsed to descrlbe any antatogy {i.e.
an ovepview and classificatlons of used terms and thelr relationships} for 2 certaln universe of discourse {i.e. area of Intarest). In

| the case of the design of an Information system that is based on a database, the conceptual data mode! is, at a later stage
(usually called logical design), mapped to a logical data model, such as the relational modcl; this in turn Is mapped to a physical
model during physical deslgn, Note that sometimes, both of these phases are referred to as "physical deslgn®,

. There are a number of conventlons for entity-relaticnship diagrams (ERDs). The classiral nnmatlan 15 described in the remalnder
: i of this article, and mainly relates to conceptual modeling. There are a range of notat e typlcally employed In legical and
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Connection

! AR entlty represents a discrats abject. Entlties can be thought of as nouns, Examples: a computer, an employes, a song, a
mathematlcal theorem, Entlties are represented as rectangles.

A relatlonship captures how bwo or more entities are related to one ancther, Relationships can be thought of as vorbs, linking two
or more nouns, Examples: an owns relatlonship between a company and a camputer, a supervises relationship between an
employee and a department, a performs relationship between an artist and a song, a proved relatlonship between a
mathematician and a theorem. Relationships are represented as diamonds, connected by lines to each of the entlties In the
relationship.

The model's linguistic aspect described above is utllized in the database query language ERROL,

Entities and relationships can both have attributes, Examples: an employee entlty might have a Soc/al Security Mumber {SSN)
attribute; the proved relationship may have a date attribute. Attributes are represented as ellipses connected to thelr owning
entity sets by a fine,

Every entity {unless it is 8 weak entity) must have a minimal set of unlquely Identifying attributes, which is called the entity's
primary key.

Entity-relationship diagrams don't show single entities or single Instances of relations, Rather, they show entity sets and
relationship sets. Example: a particular song Is an entity. The collection of all songs in a database is an entlty set. The eaten
relationship between a child and her lunch is 2 single relatonship. The set of all such child-funch relationships In a database Is a
\ relationshlp set,

Lines are drawn between entity sets and the relationship sets they are Involved In. If all entlt/es In an entity set must participate
in the relationship set, a thick or double line is drawn. This Is called a participation constraint. If each entity of the entity set can
partic/pate in at most one relationship In the relationshlp set, an arrow Is drawn from the entity set to the refationship set. This Is
callag a key constralnt. To [ndicate that each antity in the entity set Is Involved In exactly one relatlonship, a thick arrow Is
drewn.

Assoclative entity fs used to solve the problem of twa entities with a2 many-te-many refatlonship [1].
Unary Relationships - a unary relationship Is a relationship between the rows of a single table.

Alternative diagramming conventions

Crow's Foot

Fhe "Crow's Foot™ ngtation represents relationships with connecting lines between entities, and palrs of symbaols at the ends of
those lines to represent the cardinality of the relationshlp, Crow's Foot notation is tsed in Barker's Notation and in methodologles
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such as $5ADM and Informatian Engineenng. Also this notatlon is galning acceptance through cormmon usage in Oracie texts and
ir tools such as visio, PowerDesigner, Toad Data Modeler, QmnlGrafile and Cia,

Three symbols are used to represent cardinality:

» the ring represents “zero"
» the dash represents "one”
o the crow's foot reprasents “mere™ or "many”

These symbols are used In palrs to represent the four types of cardinality that an entity may have In 2 relationship,

» ring and dash — zero or ene

» dash and dash — exactly one

* ring and crow’s fogt — zero ar morea
» dash and crow's foot — one or more

These are notations of a side In the ER diagrams,
You can see an example of the crow’s foot notation In the dlagram to the above,

In the diagram, the following facts are detailed:

® An Artist can perform zero or mora Songs
= A Song is perfermed by exactly one Artist

Crow's foot notation has the following benefits:

« Clarity in identifying the many, or chlld, side of the refatlenship, using the crow's foot.
» Concise notation for identifying mandatery relationshlp, using a perpendicular bar, or an optional relation, using an open
circle.

See also

# Ephanced Eatty-Relationship Model (EER)
o Data modeat

e Data structure diagram

» Object Rede Modeling {ORM)

& Unilind Modeling Language (UML)

¢ Value range structure diagrams

« Natural fanguage Information Analysls Method {(ViAM)

Proprietary ER diagramming taols

» ConceptDraw: cross platform software for creating ER Dlagrams

» Casewlse Corporate Modeler Suite: The Corporate Modeler Sulte pravides a comprehensive medeling teolset and extensible
repository, assisting organizations and consultants to work with, better understand, and re-align an organization’s business
processes, systems and enterprise architecture,

Sparx Enterprisa Archltect; full UML 2.1 which includes data modeling.

CR/5tudio; robust, easy-to use ER modeling tool from Embarcaderc.

ERwIn: ERD tool, ability to generate HTML reports.

MEGA [nternational: The MEGA Modeling Suite is @ repository-based suite of modellng products for enterprise architecturs,
Including E/R diagramming, data modeling, and database design.

ModelRight: innovative and complete physical modeling togl - free community edition far MySQL.

OmnlGraffle diagramming software for Mac OS X

Qracle Designer: Cracle's CASE tool for designing an information system and generating it

logleal and physical models with many of the leading RDBMS brands.

Rationai Rose: ONd software designed for producing UML diagrams. Notably easy to use which has aided its longevity
SmartDraw: point and click drawing method combined with many templates creates professlonal dlagrams.

Toad Data Modeler: ER modellng tool with support for oth loglezl and physicat modeling. Includes reverse engineering, SQL
generation and report generation features for several db systems,

* Visio: The Enterprise Architect version supports generating and reverse engineering databases

# Zim : Entity Relationship [ntegrated Design and Database,

Free software ER diagramming tools
Tools that can Interpret and generate ER models, SQL and do database analysis.

Briodely: Brazillan designer for ERMs.

DBDeslgner-Fork: a fork of DEDeslgner to make it work with other databases such as PostgreSGL.
Ferret (softwara): ERM tool distributed with Debian ang Ubuntw.[2]

Gliffy: Qnline charting webslte.

ModelRught: innovative and complete physical modeling too! - free Community Edition for MySQL.

Sofoware], works with many database engines.

Open System Architect: ER Dlagram modelier the last version dates from 2005,

» Power®Architect: ER Diagram medeller in Java, farward and reverse englngering for several databases, open-source
(ariginally proprietary software).

» StarUML - supports UML and ER Dlagrams.

# Dia

Free software Diagram taols
These are tools that can't create ER dlagrams but just draw the shapes without having any knowledge of what they mean or
generating SQL.

¢ Kivio: flowcharting program that supports ER Diagrams.
» Dia: proaram te draw many kinds of diagrams, Including ERDs. It malnly serves the purpose of creating any type of UML

PowerCesigner: modeling suite from Sybase which includes Data Architect for constructing or reverse engineering conceptual,

MySQL Workbench: too! for graphically creating schemas (or, ¢nly In commercial verslon, reverse englneering schemas) [E-eta_
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v dlagrams, but there are plug-ins (e.g. tedla2sql) that generates the SQL.
References i

s Chen, Pater P (1976). "The Entily-Relationship Model - Teward 2 Unified View of Data®, ACM Transactions on Database '
Systems 1 (1): 9-36.

» Barker, Richard {1990), CASE=Mathod: Tasks and Deliverablos, Wokingham, England: Addison-Wesley,
External links

s An Entity Relationship Diagram Exampte Demonstrates the crow's feet notation by way of an example.

¢ Peter Chen home page at Loulslana State University http://bit.csc.lsu.eduf/~chenfchen. html !
¢ QOrigins of ER mode! pioneering .
¢ English, Chinese and ER diagrams (more deepened analysls of Chinese fanguage}

Case study: E-R dlagram for Acme Fashion Supplles by Mark H. Ridley
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Crow’s Foot Notation
A number of datamodeling techniques are being used today. One of the most

common is the entity relationship diagram (ERD). Several ERD notations are
available. For the purposes of C8270 we will be using Crow’s Foot Notationqi),

Components used in the creation of an ERD;

Entity — A person, place or thing about which we want to collect and store
multiple instances of data. It has a name, which is a noun, and attributes which
describe the data we are interested in storing. It also has an identifier, which
uniquely identifies one instance of an entity. The attribute which acts as the
identifier is marked with an asterisk.

DESK

*desk_id
desk_colour
desk_size

b2

Relationship - Illusirates an association between two entities. It has a name
which is a verb. It also has cardinality and modality.

In naeignod

bl

Cardinality and Modality are the indicators of the business rules around a
relationship. Cardinality refers to the maximum number of times an instance in
one entity can be associated with instances in the related entity. Modality refers to
the minimum number of times an instance in one entity can be associated with an
instance in the related entity.

Cardinality can be 1 or Many and the symbol is placed on the oulsnde ends of the
relationship line, closest to the entity, Modality can be 1 or 0 and the symbol is
placed on the inside, next to the cardinality symbol. For a cardinality of 1 a
straight line is drawn. For a cardinality of Many a foot with three toes is drawn.
For a modality of | a straight line is drawn. For a modality of 0 a circle is drawn.
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Cardinality and modality are indicated at both ends of the relationship line. Once
this has been done, the relationships are read as being 1 to 1 (1:1), 1 to many
(1:M}, or many to many (M:M). :

1:1
|
STUDENT SEAT |
—HH-fillsH— ‘
[bs]
1:M
INSTRUCTOR COURSE
H—t-+
teaches
h9
vVE: M
W WU |
| = =]
takes
hif)
~ 1:M
[ PROFESSUR | SECTION
I ==
teachas
bil}

Typically, ERDs are much more complex than this, involving quite a number of
entities and relationships. If we join all of the above relationships together and
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add a few attributes, a small collection of data might be depicted in the following
way using Crow’s Foot Notation:

STUDENT
*student_id SEAT
student_name *seat_no

student_address fills seat pasition

17

takes
INSTRUCTOR
“instructor_no 0
instructor_riama T PN
instructor_faculty thaches COURSE has SECTION
| I course_name __ |ox-i— - +<<|'section_number
*course_number
N
¢y teaches
+
PROFESSCR
“professor_id

professor_name
professor_faculty

4;'3

i
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Oracle Designer

ID# |Questions Answers

4 When a new version is released lf ycu need to know whats different ina new release ycu can Icok under the “What's Ne\r tOpIcs in
how can | find out about what has each help system.
changed since the last version?

2 How can | tell which repository An easy way to tell which elements have associations is to look at the Usages node under any element
elements have associations? definition. You can also start a new matrix diagram and select one element in the row area, The

associated elements will appear in the column area on the right. This means that these two elements
have an association.

3 How can | edit objects in a diagram? |You can often apply in-place editing technigues to the objects in a diagram. For example, you can click
once on the entity narne in an Entity Relationship Diagram. When you click again, a field will open
where you can edit the value without having to open the Property Palette or property dialog. Click
outside the field to close it when you are done.

4 How can | get a set of objects to fill  |Use "Fit to Area" to get a particular set of objects ta fill the screen. You may not be able to do this as

the screen? easily with the granularity of Zoom In and Zoom QOut.

5 How can | save preferences Click the Save button in the Preferences dialog to hold these preferences between sessions of the
between Designer Diagrammer or  |[diagrammer or utility. If you set preferences and do not save them, those preferences will not be there
utility sessions? when you reapen that tool. Aiso, the preferences are saved for each too! individually, so you may have -

to rmake the same choice in several tools.

[ The menu item or toolbar that | want |if a menu item or toolbar button you need Yo use is not enabled, check that you have selected the
to use isn't enabled. What's wrong? |proper element. You can use the “What's This" butten fo get help on a menu item or button as

described above. This should tell you what needs to be selected before that menu item or button is
enabled. Similarly, if there is a menu missing, the cursor may not have focus on the correct window.
For example, in Design Editor, if you click en the Navigator window, a Navigator menu will appear, but -
if you click the Properly Palette window, the Navigater window is replaced by a Properties menu.

7 Can | move the Entity Relationship  |Although the default location of these toolbars is one on top of the other, you can actually drag and
Diagrammer toclbars to make drop them anywhere. if you click and hold the mouse bufton on a non-button region within the outline
working with them easier? of the toolbar, you can reposition the toolbar anywhere on the screen. If you drop the toclbar in the

toolbar area at the top or side of the window, it will attach to the MDI window itself. If you drop it
outside the tootbar, it will become a floating toolbar that you can move around inside or outside the
window. This sort of toolbar is handy for maximizing the space in the drawing area because moving the
toolbar out of its normal location leaves that much more area for the drawing.

'8  [Whatis meta-data? Keep in mind that meta-data is not the actual data structure. For example, table definitions in the

i repository are not actual tables in the database. Rather, they only contain the information needed to

1 create actual tables that may or may not exist in the database. The repository stores the table
definition and its property values, but no table exists in the database until you run a CREATE TABLE
statement to create it. This is an impcrtant but not necessarily obvious, concept.

9  |wWhatis the difference between Edit—eCut removes the element from the dlagram but not from the repcsnory Edlt-»Delete (or
Edit/Cut and Edit/Delete inthe ER  |pressing the DEL key) removes the element both from the diagram and from the repository, When you
D|agrammer? delete an entity Oracle Designer also deletes all attnbutes and attached relationships.

10 [Howcanl set lhe default |cons used You can set the default icons used by Procese Steps Steres angd Flows from the
by Process Steps, Stores, and Options—Customize—Advanced menu item. You can also set up default icons based on various
Flows? words in the name of the object. For example, if you inciude the word “fax” in the process step name,

the Process Modeller can use a certain icon. If you include the word “create” in the process step name,
it can use a different icon. You do this by creafing a file that contains the key words and file names. For
example:

:! jcreate factoryi.brmp

: ! iffax  fax1.bmp

; I You specify the name of this file in the same Customize-Advanced dialog, [f you 2o not include the

i i path, the tool looks for the file in the Windows directory or the root directery where Windows is located.

: This is a fast way to attach various icons without having to visit the Multimedia tab for each cne.

!

11 In the ER Diagrammer, daes the When you create a relationship, you need to draw the relationship in the order it appears on the butten.
order that the relationship is drawn  [Therefore, if you choose the >-———- {many-to-cne) relationship from the toolbar, the first entity you drop
make a d|fference? |t on will be the "many” side, and the second will be the une ' side.

12 How can | easrly make the Mc\re the enl|t|es araund on the diagram to the proper posrllon wllhout worrying about how the
relationship lines consistentinmy  [refationship lines wrap. When the entities are in the right place, select one refationship line, choose
ERD's? Edit-»Select Same Type from the menu, and click the Autolayout button. This will perform an

autolayout on the relationship lines alone, Be sure to Select Same Type not Select All or you could
undo the careful layout you just cempleted

13 What is the best way to correctly line | Medrfy the grid size and turn Snap on using 0ptlcns—>Custemlze Then the objects you place and
up my diagrams? lines you draw will "snap” to the grid lines {invisible or not), and you will find creating straight lines
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much easier. The Customize option also lets you display the grid, which will help you line up entities
and relationships. The grid will print if it is displayed when you start printing the diagram.

14 |l can'tfind an object | created. Be sure to expand the node you think the object will be in, or Find will not locate the object, untess the
What's wrong? node in which the object exists has been expanded at some time in your session. Once the parent
node has been expanded, even if it is collapsed when you run the search, the Find command will wark
properly. Whan you run subsequent searches, RON will start a prefix search, trying to match the item
as you are still typing it.
15  |Why can't | see the vertical scrollbar (The vertical scrollbar may be partially hidden if your Navigator window is too small, This might even be
in the Repaository Object Navigator? [true if your window is maximized but your monitor is set to a low resolution (under 1024x768). You can
move the Navigator window up and gradually manipulate it to revea! the buttens or turn off the display
of the top toolbar buttons and status line (in the View menu), but the long-term solution is a higher
resolution.
16 How can | include a certain subset of [Some reports include a parameter for the name of a diagram on which the elements appear. For
elements on a particular repart even |example, the Enfity Definition report includes an ER Diagram parameter, which lists the existing
if the elements do not have a similar |diagrams. If you select one, Oracle Designer uses it as the scurce for the entities it reports en. Thus,
name? suppose a diagram called ERD PERSON contains the entities PERSON, ORGANIZATICON, and
PURCHASE ORDER. You can fill in the name of the diagram in the ER Diagram parameter, and the
report will include only the PERSON, ORGANIZATION, and PURCHASE ORDER. The wildcard %
warks here too, so if you have similarly named diagrams and specify the wildcard name in this
parameter, Oracle Designer will report on all entities on all diagrams with names that match the
parameter.
17 |How can | change the name of a You can edit the name of a user-defined repart by clicking on its name in the Navigator and editing the

user-defined repository report?

existing text.

18

You can capture the design of an object that already exists in the repositery. If you do that, the utility

How can | capture the design of an

object that already exists in the will add any columns that are not in the repository that are in the database. It will not medify columns

repository? that already exist even if they have different datatypes or sizes. it will also not drop columns from the
repository that no longer exist in the database.
To reconcile the database definitions with the repository definitions, run the Generate Database from
Server Model item in the Generate menu of the Design Editor. Specify that you want the target to be a
Database. When you run this utility, it will generate a seript with DDL ALTER statements as well as a
raconcile report {described in Chapler 20) that you can view from dialogs in the utility. These fites will
show you the differences batween the repesitery and the database so you can determing how to
synchronize them.

19  |How should | design capture a large |If the number of objects to design-capture is large, you may find it easier to rin‘the Capture Design of
number of objects? Server Mode! from Database Utility more than once with subsets of objects. If the objects are owned

by different schemas {users), you will have to run the utility once for each user.

20 |How can | easily create multiple If you need to create multiple elements of the same type in the Repository Object Navigator, use the
elements of the same type in the Fast Create dialog in the Design Editor's Edit menu. This is a way to get a list of definitions sketched
Repository Object Navigator? out in the repository quickly. You call up this utility after selecting the Modules node, and it will give you

a list to fill in of module names and languages. This is the minimum amount of information needed to
create a module, After you press the OK button, the utility will create the definitions, and you ¢an fill in
the details.

21  [The button for the action that | want |In all Oracle Designer diagrammers, if the button or menu choice you wish to use is disatled
to perform is dimmed? Whatcan!  |{dimmed), you have not perormed the prerequisites for that task. Usually, all the diagrammer requires
do? is for you to select an object on the drawing, but you may have to do something else as well. The

guickest way to find cut what to do is to press the Context-Sensitive Help button and then click the
help cursor on the button (or select the menu itern) in . A help screen with information on that paricular
i acfivity will appeas.
22 Can | base a domain on another Domains can be based on domains. The Definition tab of the Domains dialeg has a Superiype

domain?

property, which aflows you to specify an existing domain name that is the parent of the ene you are
defining. This documents that the domain is a subset of ancther demain and has characteristics in
common with it. The Superype property is used for documentation only; you have to specified the
subset of allowable values in both the child and parent domain.

cardinality, optionality, or
transferability of a relationship?

You can quickly change the cardinality, optionality, or transferability of a relationship by right-clicking
on the end you want to change and selecting from the popup menu.

Although a short name for an entity can contain up to ten characters, it's better to use seven or fewer,

How Iéﬁ'g should er_ﬁi'ty names be?
especially if you'll ba generating Cracle Developer forms from your application. The Database Design
Transformer uses the short name as the table's Afias propenty, which eventually bacomes the block
name in a generated form, and forms coding is easier if the block names are short,
25 |How can | pin a button drawing? All ai%ﬁmmers in Oracle Designer allow you to pin a drawing button so you do not have to reselect it
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if you are drawing multiple objects of the same type. if you want to draw three functions, for example,
you can hold down SHIFT when you click the function button. This pins the button so you can draw as
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many functions as you want without having to press the function button before drawing each one.
~_ |when you want to stop placing functions, just click the Select toolbar button.

26 |l tried to perform a Design Capture |You should be sure the definitions exist in the repeository for the tables and columns used by the form
but it failed. What's wrong? or report you are design capturing. Otherwise, the Design Capture utility will fail,

27 |l removed some filters in a previous |If you remove filters that have previously been saved as the default, the next time you open the Design
Designer session but they were Editor, the filters will be in place. To remove the filters permanently, clear the filters, select
reactivated when | restarted the Optlons—Customize, and check the Save Seltings as the Default checkbox in the dialog.
application. What happened?

28 |Why is it important to start the Start the Database Design Transformer from RON, because if you select entities in the RON
Database Design Transformer from |Navigator, those entities will automatically have the /i Sal box checked when DDT starts. This could
the Repository Object Navigator save a significant amount of time if you are running the utility for a subset of the entities. Starting DDT
{RON)? from RON is also recommended when you are just getting started with Oracle Designer or with a new

team of developers, so you can check the output of DDT and make corrections to the analysis-level
objects before all the design-level objects are created.

29 How can | see mare characters in In the Table Mappings tab, you can reorder and resize the columns if you need to see more
my table name columns in the characters. For example, the values in the table name column may not be totally visible, but you can
Database Design Transformer? move the column to the left by dragging and dropping the Table column heading. You can then resize

the column by dragging the side of the heading left or right. The Database Design Transformer
remembers the new layout the next time it's used.

30 |l need to restart the Application If you need to start over with the Application Design Transformer (ADT) but have already created
Design Transformer but I've already |modulas, you must delete the modules first or you will get naming conflict erors when you run the
created some modules. What do | [utility again. The fastest way to delete a group of modules is to select them in RON or DE and use
need o do? Utllities—Force Delete. If you simply try to delete tha modules, you might have to run the delete

process a number of times, as the delete will fail on modules that are called by other modules.
}— 31 [How can 1 assign different While you cannot assign a preference set to another preference set, you can assign different
preference sets fo different levels?  |preference sets to different levels. For example, if you have PREFERENCE SET 1 that you assign to
MODULEA, all module components, items, item groups, and constraint usages under MODULE1 will
inherit that preference set. If you want to apply PREFERENCE SET 2 to that module as wel, you could
attach it to all medule components for that module. In effect, you would have two active preference
sets governed by the precedence and inheritance rules.

32 |How can | set up the Design Editor  [If you set the default for properties to the Property Palette (using the toolbar button or Options menu
to display both dialog and Property  |item) ang display the properties, you will see the palette window open.

Palette styles of dialogs? If you then switch to Property Dialogs (button or menu itern), when you double-click an cbject in the
Navigator, the dialog will appear, even though the palette window is still open. Cnce you dismiss the
diatag, you can set any properties in the Property Palette that were not in the dialog. For example, you
|prefer the dialogs but can only set text properties like Descriplion or Nofes in the palette, 50 you use
the dialog to do what is possible there and enter the text using the Property Palette.

33 What is the best way to do table- Database procedures called from database triggers are often a better way to do table-level validation
leve) validation on column values 7 |on column values than using check constraints. You can easily perform most validation with a check

constraint because it can use a database function as part of its SQL expression, However, check
constraints are not a normal place to look for code; if someone fries to determine where validation is
firing for a cotumn, she or he may not find that code easily. In addition, you ¢an do eperaticns in a
procedure that might not be possible with a function that has SQL restrictions. For example, writing a
record to an audit table if validation failed-is straightforward in a database procedure called by a trigger
but may not be possible using a function in a check consiraint,

34 |When should | use the Fast Create |You can enter a number of definitions for a particular type very quickly with the Fast Create utility. Run
utility? this from the Edit—Fast Create menu item after selecting an element type in the Navigator. You will

be able to enter a number of definitions at once. The only property you fill in for this dialog is the Nams,
so you will need to complete the definition later, but this will give you a starting goint.

35 IHow can | create foreign key You can create foreign key constraints by dragging and dropping in the Navigator. Drag the primary
constraints in the Repository Object |key table's node and drop it on the foreign key table's node. This will create a new foreign key in the
INavigator? table that was the target of the drop. You still have to assign columns to this constraint, but the
i constraint will be created. This drag-and-drop facility can be a problem if you accidentally drop a table
! on another table when you meant to drop it on a free space to create a diagram. While you ¢an always

delete the foreign key you accidentally create, it is best to exercise caution when perfarming drag and
drop with tables.

Another tip for using foreign keys in RON: click on the blue arrow to the left of the foreign key name in
the Navigator. The selection will jump to the table definition of the table to which the foreign key points.

36 |Besides the Help system, where can [Check the Oracle server documentation, which is optionally installed with the server software, This is a
| find information about what a set of HTML files (for Oracle versions 7 or 8) that contains all manuals describing the server, The
particular property of a database HTML files are searchable and have sample syntax and descriptions of all clauses. A good document
object is intended for? to start with is the “SQL Language Reference,” since most of the abjects you are crealing from
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[repositery definitions will produce CREATE syntax. ) ) ) o

37  [The package installed by my Table |Be sure you have the CGSERRORS package installed or accessible. The Table API procedures call
AP script dees not compile this package, but it may not be installed into your schema. This is documented in the help system, but
correctly, What's wrong? you may get the error before you see the note in the help system. You can install it by running the

CDSAPER.PKS and CDSAPER.PKB scripts in SQL*Plus from the ORACLE_HOME/CGENSTO/SQL
directory.

38 |How can | create Type Model There js no utility to create Type Model definitions frem Server Mode! definitions, but you can create
definitions from Server Model DDL scripts from the Server Model using the Generate Database from Server Model utility. You can
definitions? then use these DDL scripts as a source for the Capture Design of Type Mode! from Database. This will

effectively create Type Model definitions from objects in the Server Modael.

39 |What can | do if my drawing contains |Since there is no redraw action in any of Oracle Designer’s diagrammers, you have to force the tool to
a stray pixel or two of a line that perform a redraw operation. The easiest way to do this is to use the window icans in the top-right part
remained when something was of the window to minimize the drawing window (not the MCI window) and then maximize it again.
moved or when | serolled the
window?

40 |How do | move a pig's ear {self- To move a pig's ear (self-referencing) foreign key line, click it to select it and move the whole line by
referencing) foreign key line? clicking the middle of the are (not the end). You can drop it close to a corner, and the line will span the

two adjacent sides.

41  |Afterinitially laying out the existing  [Select Layout Minimize Number of Pages to reduce the number of blank pages. Remember that you .
objects, how can [ reduce the can change the page orientation in the File Print Setup dialog box at any time if you prefer to use

1 number of blank pages? landscape mode.

42  |How can | find out ahead of time The key to success in the Server Model Diagram {indeed, in all of Oracle Designer) is knowing what
what DDL statement or clause a the result will be when you set or ignore’ a particular property. When in doubt regarding what DDL
particular property will generate? staternent or clause a particular property will generate, create a test table or element and run the

generator before and after specifying the setting to note the differences in the script that the Generate
Database from Server Model utility creates. The extra time it takes to leam the properties will benefit
you in the long run.

43 |How can1 save a server model Several solutions were suggested:
giagram to a file?

A. From Alex Haratampiev, Ph.D, M.Eng, CNA, CCP

Nationwide Financial Services

My experience with copy/paste is slightly different from the earlier
suggested ones:

1. Select all elements in the Design Editor diagram

2. Ctsl-C for copy to clipboard

3, Switch to blank document in MS3-Word'97

4. Go to Edit | Paste Special {don't do direct Cirl-V}

5. In the pop-up box there are three choices; select 'Picture’

6. The result is diagram in WMF format that can be resized without loss
of resolution {or even edited in Word)

The main difference in my procedure are steps 4 and 5; | never had
success pasting directly the diagram as an OLE cbject (which is the
default behavior of Paste in this case). Even on machines with lot's of
memory | was getting message about "Insufficient Memory” and only the
names of the tables in the diagrarn are pasted as a paragraph of text.
{One additional exception is the "Legend"”, which shows as selected in
step 1. is never transferred to the picture in Word}

These resulis are from server installation of Designer (R2.1.2 and R6.0)
and Windows NT clients {PIll 400Mhz, 128M RAM)

B. From Paul Sunners

Screen captures will only give you what's displayed on the screen, if
your diagram doesn't fit then you'll have problems. You can use
copy/paste instead (I think this was mentioned a few days back ¢n this
list). Just make sure that nothing is selectad in the diagrarmn, then
select Edit/Copy, switch to Word and Paste, You can then resize the
image to fit the page.

C. From Paul Dorsay

An alternative is to use PDFs. To do this you will have to a) buy the

full Adobe Acrobat, which comes with a PDF printer dirver that allows
you to "print” from any application to a PDF file, or b} use Ghostscript
(a freeware program that can convert from PostScript files to POF). To
use Ghostseript, you simply set up a "dummy" printer in Windows using
the Postscript driver, ang set the destination to FILE instead of a

port. The resulting Postscript file can then be passed through
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(Ghostscript and converted to a PDF. You can download Ghostscript from
hitp:/fwww.cs.wisc.edu/~ghost

D. From Alex Campbell
Download a shareware copy of Snaglt from www.snagit.com . Great screen
captures and you can save them to BMP{Faintorush), etc.

How do | get started with Oracle
DCesigner?

T“réi-ning IS NOT énough to get you started. This product has a VERY
large learning curve. If you get training, it will only teach you product features.

The Oracle Designer Handbook {2nd Edition) that Peter Koletzke and | and wrote tried to address how
to use the product, but | would still not assert that it is a complete answer to the question. It is a very
big question.

Without a mentor, your first project {or 6) will be a throw away learning exercise that will ¢ost you more
in frustration and pain than any benefits you will receive from using Designer. There are lots of ways to
use the product. How to best use it depends on your available talent and your specific requirements.
Only a mentor can really help to guide you,

'You should also be aware that thera is a sizable contingent that has abandoned using whole parts of
the product. Probably the only parts of the product that everyone agrees are useful are the
ER{database diagrammers that can be used to design and generate your tables.

In terms of finding a mentor, there are not a lot of people whose opinions | would trust to help guide
you in joining the wide world of Designer. Try to contact one of the senicr people on the ODTUG forum
and try to get their help. If you want to do it locally, tatk to your user group president and ask who they
would suggest to provide help (you want the best Designer person in your area). Then bring in that
person for 2-3 days to meet with you and your team and help you to decide on your next steps.

Question su'bmitted by Kém
Graziano

In your conclusions you state as ona
of the reasons to not use generation:
"...if your team is relatively
inexpearienced and you are trying to
train new people, generating
applications is not likely to produce
satisfactory results. Using Designer
successfully requires a huge
learning curve."

No argument there (on the learning
curve issue). Given that, what
approach to application building (in
the Oracle world) do you advocate
that does NOT have a huge learning
curve and can be used by an
inexperienced team to produce
satisfactory resulis?
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(-Jue-st-ion sﬁbmiﬁed by Kent Grai?éﬁon

In your conclusions you state as one of the reasons fo not use generation: "...if your team is refatively
inexperienced and you are trying to train new people, generating applications is not likely to produce
satisfactory results. Using Designer successfully requires a huge learning curve.”

No argument there (on the learning curve issue). Given that, what approach to application building {in
the Oracle world) do you advocate that does NOT have a huge learning curve and ¢an be used by an
inexperienced team to produce satisfactory results?

This is an empirical question. 1 submit that in the existing projects, there is no more consistency in
Designer-generated apps than in hand coded apps. This is particularly true in shops that are less
exparienced. The norm is to generate and break the link by doing post generation modifications. Such
shops clearly have as much (if not more} non-rnaintainability in their applications as shops that have
hand-built their applications.

It really comes down to standards and standards enforcement. This is true for either environrnent. If
you don't have solid, enforced standards, you will have chaos. It doesn't matter which environment
you use.

Even in the rules based environment that | now use, there is the ability to ignore the environment and
place hard code the rules into the applications (| can't PREVENT someone from being stupid and
daoing that).

To paraphrase the gun lobby "Software doesn't enforce standards; people enforce standards"
However, we all know that papers on project management and standards enforcement are usually
ignored. The comment that will foraver make me roll my eyes (even in memory) was whan Peter
Koletzke and | were criticized by a reader on our first Designer/2000 Handbook as follows: "Why do

you have all this nonsense about building a system in your book, | KNOW how to build systems - just
show me what | have to ¢lick on to use the teol.” And we wonder at the high failure rate of projects.
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Database Management Systems II

Entity Relationship Modeling and Normalization

What You'll Learn This Week

» Introduction to the course
» Background Materials
¢ Review of Entity-Relatianship Model
o Setof E-R modeling constructs
o Entities
o Attribuies
o tdemifiers
o Relationships
« E-R Diagrams
Variation Ong - What the Kronke book uscs
Variation Two - Chen notation as used in the Elmasri/Navathe Textbook
Variation Threw - Oragle Designer CASE
Variation Four - Visible Analyst
Variation Five - Sybase PowerDesigner
Varialion 5ix - Popkin System Archilect
Variation Seven « Papkin System Architect « UML Notation
Displaying Atributes
Weak Entitics and ID Dependent Entitics
Submvpe Emities
o Entity 1o Relation Canversion

0OCooCcoOoQQ 0o

Q

Introduction to the course

» Syllabus
+ Computer Labs and Software
¢ Course Logistics

Background Material

You may wish to briefly revicw Chapters 2, 10, 11, 12, 13 in the Connolly/Beag textbook {Chapters | through 5 in the Elmasri/Navathe book) 10 refresh your memory of basic
databise concepls. You are responsible for this material,

Qur goal is 1o provide information for the purpascs of decision making in business. The daiabase is one way 1o provide such information.
However, we must orgenize and develop a database in a structured fashion to meet the needs of an orpanization and reflect the way it operates.
Recall the database design process we follow:

1. Gather user/business requirements.

2. Develop the Entity Relationship (E-R) Model (shown as an E-R Diagram) based on the user/business requirements. The E-R model is the conceprial modz! of the
database,

Convert the E-R Model to a set of relations in the relationat model, We call this the Logical mode!

Normalize the relations 10 remove any anomalics.

Implement the database schema by creating a table for cach normalized relation. We call this the Physical model

Develop applications (forms, reposts, queries, seripls, procedures) that work wilh these tables,

il o

Mote that in the second step, we may also develop additional models such as data flow and functicnal models.

Review of Entity Relationship Model

- ElmasrifNavathe 3rd ed, |l Kroenke 7th Ed, 1 McFadden 5th cd. | Connolly/Begp 3rd cd.

{ Chapter 3 | Chapters 3ondd |2, 10,11, 12

. -(-:-haplcrs Jand 4

» Euntity Relationship Modeling: A Set of constriects used to interpret, specily and document data requiremenis for dalabase processing systems.
» E-R Models are Cenceptunl Models of the system. They can nat be directly implemented in a database.

» Many vasiations of E-R Modeling used in practice.

» Mainly differences in notation, symbols used to represent the constructs.

E-R Modeling Constructs
RE746
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¢ E-R Maodeling Construets are: Eatity, Relationship, Attributes, 1dentifiers

» Ttis important to get used (o this terminology and to be able to use it al the appropriate time, For example, in the ER Model, we do not refer 10 fables. Here we call them
entities.

» Entity; Some identifiable object relevant to the system being built. Examples of Entities are:
EMPLOYEE
CUSTOMER
ORGANIZATION
PART
INGREDIENT
PURCHASE ORDER
CUSTOMER ORDER
PRODUCT

An instance of an entity is like a specific example:
Bill Gates is an Employce of Microsoft

SPAM is a Product

Greenpeace is an Organization

Attribute: A characteristic of an Entity. Properties used to distinguish one entity instance from another. Atributes of entity EMPLOYEE might include;
EmployeelDD

Social Security Number
First Name

Last Name

Street Address

City

State

ZipCode

Date Hired

Health Benefits Plan

v Tdentilier: A special atiribute vsed 1o idemtify a specific instance of an entily.
o Typically we look for nnigue identifiers:
o Social Sccurity Number uriquely identifies an EMPLOYEE
o CustomerID uniquely identifies a CUSTOMER
o We can also use two attribules to indicate an identifier: ORDER_NUMBER and LINE_ITEM uniquely identify an item on an order,

» Relationship: An association between two entitics.
o A CUSTOMER places a CUSTOMER QORDER
An EMPLOYEE takes a CUSTOMER ORDER
A STUDENT enrells ina COURSE
A COURSE is taught by a FACULTY MEMBER

o Relationships are typicatly given names,

o A refationship can include one or more entities
o The degree of a relationship is the number of Entities that participate in the relationship.
o Relationships of degree 2 are called binary relationships. Most relationships in dntabases are binary.

o Relatienship Cardinality refers to the number of entity instances invelved in the relationship. For example:
one CUSTOMER may place many CUSTOMER ORDERS
many STUDENTS may sign up for many CLASSES
one EMPLOYEE receives one PAYCHECK

I:N  "One to Many”

N:M "Many to Many™
1:1  "OnetoOne”

Beware of 1:1 relationships. The two entities involved might be coalesced into one. Alse called HAS-A relationship.
Beware of N:M relationships. Typically split these inte two T:N relationships with an intersection entity.

a Participarion of instances in a relationship may be mandatory or opticnal.
o For example,
ong CUSTOMER may place many CUSTOMER ORDERS
ong EMPLOYEE must fill cut one or more PAY SHEETS
o This is also called "minimal cardinality” or the “optionality" of a velationship.

E-R Diagrams
+ The most commen way ta represent the E-R constructs is by using a diagram
« There are & wide variety of notations for E-R Diagrams. Most of the differences concern how relationships are specificd and how attributes are shown,

» I[nalmost all variations, entities are depicted as rectanples with either pointed or rounded corners. The entity name appears inside,
« Relationships can be displayed as diamonds (sce below) or can be simply line segments between two entities.

« For Relationships, need to convey: Relationship name, degree, cardinality, optionglity (minimal cardinality) R8T
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« Here we will give examples several variations. The point is not that you memorize all of these variations. Pick one you are most comfartable with and use it consistently.

Kronke textbook Notation
{(NOTE: We not longer use this notation so you can safely ignore this example)

» Relationship Name: Displaycd just outside of the relationship diamond.

¢ Depree: Shown by line segments between the relationship diamond and 2 or
more entitics.

» Cardinality: Displayed inside the relationship diamond.

« Optionality: Mandatory participation indicated by an intersecting hash mark
made perpendicular to the relationship line segment.
Optiona) participation indicated by a 0 intersecting the relationshig line
SCEMEnt

Customer Qrder

1:N

Places Has
i {tems

ltems

For this diagram:

s An ORDER must be placed by one and only one CUSTOMER.
« A CUSTOMER may plece zero or more ORDERS.

i« An ORDER may have zero or more ITEMS.

+ An ITEM must fizve one and only one ORDER.

Note: This notation is rarely vsed if at alt since the notations are essentially backwards

‘from all other notations. Also, when written vertically, the cardinalities become
:ambiguous.

'Oracle Designer CASE Notation

Placed by
[Customer |. - - . Order
Pfac.l'-ng E Made
i up of
an itemon
ltems

o Also catled the "[nformation Engineering” notataion,

i
1
1
h

« In Oracle Corporation's Designer, relationships are expressed in a rigid sentonce

format, Far example: An ORDER must be placed by one and only one
CUSTOMER.

The "be" is mandatery making the verb difficult 1o get right.
Relationship diamonds are not used.

; Relatianship Names: Are expressed as a verb phrase starting with "be”.
i There are two phrases, one for each direction of the relationship.

: This phrase is ther written along the line segments for the refationship.

&

s Degree: Shown by line scgments between any two entities, As such, temary (3

way) relationships as described in the Kronke and Elmasri/Navathe textbooks
{Chen notation) can not exist.

single line segment.
Multiple participation ("N"} is indicated by crow's feer

Optionality: Mandatory participation is indicated by 2 selid relationship line
sepment.
Optional participation is indicated by a dotted line segment.

« Onc QRDER must be placed by one and only ane CUSTOMER.

Cardinality: Single participation ("1 in the previous example) is indicated by a

Chen notation as used in the Elmasri/Navathe Textbook

Relationship Name: Displayed just inside the relationship diamond.

s Degree: Shown by line segments between the relationship diamond and 2 or
more entities,

« Cardinality: Displayed between the participating entity and the relationship
diamond next to the relationship line. Split up the cardinality.

« Optionality: Mandatory participation indicated by double relationship line

Optional participation indicated by a single relationship line,

Customer |1 £ NI Order

[Visible Analyst Notation

This is also called the "Chen notation™ after the author wha first proposed it.

may place

H———0<
must be placed

ORDER

CUSTOMER

by

» Visible Analyst Workbench (VAW uses the rounded box 10 show an
Autritngtive Entity - one that depends on the existence of a fundamenral entity
{noted by just the reciangle),

» The relationships use the following symbols;

o For cardinality, the crow's feet are used to show a "Many" side of a
relationship.

o Asingle line indicates a "One" side ol the relationship,

o Optional participation is shown with an open circle, Thus in the above
diggram, a Cuslomer May place one or more Qrders.

o Mandatory participation is shawn with two hash marks. Thus in the above
dizgram, an Order Muss be placed by ene and only one Customer.

RS748
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+ One CUSTOMER may be placing zero or more ORDERS.
+ One ORDER may be made up of zero or more ITEMS.
s One I'TEM must be an item on one and only one ORDER.

There are a set of tools within the Oracle CASE environment that can print these
"relationship sentences”.

Sybase PowerDesigner Notation |Popkin System Architect - Crow's Feet Notation
Curt¢mut
Cider{ead
Cutomatd cpis Menbin x| 1 e f::'_ —n (T L. S rentlaace
At :3" T Prages QrdniBate Data
Paone Sting 07 |SslesPamen  Suing | =
| Eut, 10 <pin Cidurtiumbar <pl> £
' 3.1
i hag tams cantalr
0.n
Lingltams
LinsftamMum fpi> |dantifiar <>
Deserdption Shing P
Pilca Currancy - Fi !

Duantity Quantity Ordunlem
Linsltamlumber <pi»

¢ Single hash mark indicates mandatory participation

» Hollow circle indicates optional panticipation « Two hash marks indicates mandatory participation
» Crows-foot indicates Marmy while single line indicates Ore » Hollow circle indicates optional paricipatian
« Cardinalities can also be shown next to the relationship anchors such as &..» » Crows-fool indicates Many while single line indicates Ore

¢ Dashed line indicates non-associative relationship
« Solid line indicates associative relationship (e.g., that the Identifier of

! OrderHeader should be part of the composite identifier of Order Items)

iPnpkin System Architect - UML Notation

+ The Uniticd Modeling Language (UML) has gained in pepularity

» UML draws upon several different Object Oriented modeling techniques
developed in the 1980's and 1990,

« Leamn more al hipiffsnww.umlorg/

1 .
uslomer.Cuslemers places © IOrderI-laader,OrderHeadar

1

Contains

0.
El’d etitem:Ordesitems |

o In UML notation, entites are refercd 1o as classes or ebject iypes and are
represented as rectangles.

« Note the naming convension used: Customer is a member of the class

: Customers

v« Associations (relationships) can be binary, ternary or higher (n-ary

i« Associations are shown by connecting lines with a single term as a Jabel

o Cardinalitics can be displayed {as above) c.g., 1 indicates one and anly one
0..* indicates a minimum of 0 and a maximum of Many

Note that only relationships of depree 1 and degree 2 are supporied in UML (no
ternary relationships)

_» The Connolly/Begg textbook 3rd editicn now uses UML throughout,

Displaying Attributes
+ Technicatly, ar Entity-Relationship diagram should show enly entitics and their relationships.
o Consider: Entiry-Relationship-Artribute (ERA) model,

» Two main ways to display attributes associated with an entity.
1. Artributes appear in ovals attached 1o the entity. Gets messy.

RS749
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ST

Customer : Order

Places
{Ord Data

CPhone >

2. List attributes inside of the entity box.

Placed by
Customer | ~ - -——— Order
CustiD Placing OrderNum
Name SalesPerson
Address OrderDate
Phone

+ Note that some CASE and drawing tools include additional information in the entity box such as the primary keys. Example from Popkin System Architect CASE tool:

Customer

-Prtary Key

Customer [P

HHorHHey Attributss

L aztName

Frathames

E:cl
e

IpCoda

HomePhone

- - cortons

K
Product 5\

FPrirnary Ky —————{

procuctD [PH1) Orgeren

L B on Pl Koy ——oo—
D:hn-l(ef:cﬂ:b.!c: 1 eosdnerersessron Wmary Key o
LiztPrica -Non-Key Altrintes ———
jreionl Qranity

LniPrice

+ Two additional important Notes:
l. The "Relattonships” screen in M8 Access is not an ER modeling tool. This screer represents a physical model of the database, not a conceptual one.
2. Beaware that many CASE tools automaticlaly display the foreign keys in the entitics on the arany side of one 10 many relationships.
This is net correct ER medeling technique as such propegalion of foreign keys should be a result of 1he conversion to relational model and not present at the
conceptual modeling stage.

Wesnk Entities and 1D Dependent Entities

+ Vague definition: Weak Entity: An entity that depends on another for ils existence.
» Elmasri/Navathe defiinition: An Entity with no identifying nttributes

« ID Dependent Entity: A weak entity that includes the identifier of the related strong entity.
The weak entity depends upon the identifier from the strong entity for its existence.

» Examples of strong entities:
People, Employees, Customers, Clients, Venders, Students
Products, Services, Parts, Resources, Materials
» Weak entities are typically shown with a double-box,
Subtype Entitics
« Atributes of two or more Entitics may overlap significantly but not completely.
+ Consider:
Phone Call (Source#, Destination®, Time of day, Duration)

LongDistance Call (Source#, Destination#, Time of day, Duration, Long distance Carrier)

Cell Phone Call (Source#, Destination#, Time of day, LandTime, AirTime) RS750
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» One approach would be to put all of the atiributes into a single entity.

Call Placed by Customer
Sourcett
Destirtt Placing zg;fzmerm
TimeQfDay
Durafion Address
LongDistCarr s
LandTime
AirTime

e Second approach, put common attributes into a parent or supertype entity and then have 3 subiype entitics.
+ Relationship is called an 18-A relationship.

Subtype Entity Notations

» As with ER models, there are a number of different nolations for super/subtype relationships
+ The following diagram uses the Oracle Designer symbols for Supertype/Subtype.

Customer
Call Placed by CustomerlD
Source# - = AName
Destirs# Placing| A
TimeOfDay 9| Adaress
1
E
Regular LongDist Cell
Duration Duiration AirTime
LongDistCar| | LandTime

« Below is the same dizgram drawn using E-R symbols from the Elmasri/Navathe book,

Call jacin ! Customer
Regular LongDist Cell
Gration
( LDCab andTime

The d in the circle indicates the subtype entity is distincr. Only one subtype entity can participate in an instance.
As before, the double line between the Call entity and the 4 in the circle indicates the relationship is mandatory.

» In UML, we can use the superclass/subclass relationships (inherit¢nce) as shown below:

RS751
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sentity»> CCRntitys>
nonaCall Curtamet
o
Dlreas
+ Callidantifiqn: lpng H G D imd
v TimuCtDay : int 1 |+ Custornaramn - ¢hyl
b+ SourgaMym _chay t+ Addeess : char
- DertinstlanHum - ¢har
|patpictant
pauistant
tsantity>> <Lantitys>» et antlby>»
EocaiCall LengDletancaCall ICellPhenulCall
+ Duration zfleat | [+ Oyraon zfloat + AlTime : float
+ LOCarlee; chat I LandTime : Nogt

* CaliNetvak: char

pamstsient

protiant

Review of the Relational Model

! Elmasri/Navathe 3ed cd. l Kroenke 7th ed. | McFadden Sth ed. | Connolly/Begg 3rd ed.

\ Chapter 9 | Chapter & 3,13

Chapter 7

» Recall, the Relational Model consists of the elements: relations, which are made up of attributes.
» A relation is & set of attributes with values for each attribute such that:
Each attribute value must be a single value only (atomic).
All values fer a given atiribute must be of the same type (or domain),
Each anribute name must be unigue.
The order of antributes is insignificant
Na two rows (tuples) in a relation can be identical.
. The arder of the rows (tuples) is insignificant.
« Domain: The set of allowable values an attribute may teke. Also includes the data type and size/length,
» A Key in a relation is a se1 of attributes that have unique values across all tuples. There may be several candidate keys in a relation.
« A Primary key is a key that uniquely identifics a tuple.
« A Foreign key is a set of attributes that act as a primary key in R1 (with their associnied domains) but also appear in another telation, R2,
« Relaticnal integrity:
1. Entity Integrity: A primary key may not contain NULL values.
2. Referentinl integrity: A celationship between two relations used 1o maintain consistency of values, The Foreign key is 2 mechanism to enforce referential integrity.

O e

Entity to Relztion Conversion
¢ For a majority of ER Models, entities and weak entities convert easily into relations.
» Entities - [n general, each entity will be converted directly to a relation. The attributes of the entity become the attributes of the Relation.

The [dentifier of the Entity becomes a Key of the Relation,
(not primary key - just "key™)

Customer

CustiD
Name
Address
Phore

CUSTOMER (Cust1D (key), Name, Address, Phone)

« Weak Entities - 1fa weak entity is not 1D Dependent, then treat it like any other entity - Application must enforce referential integrity.

If entity is 1> Dependent, then the parent relation's key ([dentifier) is copied iate the dependent relation and is combined with 1he dependent relation's identifier to form a
compasite key.

[i_"_ ChenNotnl_in_n - - ] i

i RS752
i
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1

: Order Orderltems |l Order
|- OrderNum (id) | ! /hss N\~ ItemNum (id) || || - OrderNum (id)
' |- OrderDate lems/ - PartNum || - OrderDate
| |- SalesPerson - Quantity } - SalesPerson
' - Cost |

|

ORDER (QrderNum (key), OrderDate, SalesPerson)
ORDERITEMS (QrderNum (key}{fk} , llemNum (key), PartNum, Quantity, Cost}

, Orderltems
hestems I~ ItemNum (id)
0.* |- PartNum
- Quantity
- Cost

In the above example, in the ORDERITEMS Relation: OrderNum is the Foreign Key and OrderNum plus [temNum is the Composite Key.

In the ORDER Relaticn: OrdertNum is the Key.

Representing Relationships

s+ 1:1 Relationships, The key of one relation is stored in the second relation.
Lock at example queries to determine which key is queried most often.

« ;N Relationships.

Parent - Relation on the 717 side.

Child - Relation on the "Many" side,

Represent cach Entity as a relation.

Capy the key of the parent into the child relation,

L

[_ ) ’ -_ _Chel_'l___N-otatiun____ o o L _UMI:. Notaf_ipft_ -___ -
Customer y Order Customer Order
- Customer|D (id) hiscasN\y—] - OrderNum (id) | | |- CustomeriD (id) | T Pleces - OrderNum (id)
- Name - OrderDate - Name 0." | - OrderDate
!
||- Address - SalesPerson - Address - SalesPerson
i - -
CUSTOMER (CustemerlD (key), Name, Address, ...)
ORDER (OrderNum (key), OrderDiate, SalesPerson, CustomerlD {fk)}
« M:N Relotionships. Many to Many refationships can not be directly implemented in refations.
« Solution: Introduce a third Inversection refation and copy keys from original two relaticns.
{ Chen Notation T UML Notation
Supplier ,,| Component | || Supplier Component
- SupplierlD (id) Gupofie - ComplD (id) | |- SupplieriD (id) |o." sugpies |- ComplD (id)
- FirmName - Description ~ FirmName 0.* | - Description
- Address - .. - Address -
SUPPLIER (SupplierlD (key), FirmName, Address, ...)
COMPONENT (ComplID (key), Description, ...)
SUPPLIER_COMPONENT {SupplierlD (key}, CompID (key))
« Note that this can also be shown in the ER dizgram. Also, look for potential added atiributes in the intersection relation.
Recursive Relationships
« Consider assembling an automobile - a coflection of basic parts are combined together to make a complete car,
» In this case, a part or component right be made up of one or more other parts. This forms a recursive I:N relationship.
| ChenNotation T~ ~ UML Notation
RS753
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Part 3 Part
- PartIQ (i;i) | |- PartiD (id)
- Description | |- Description

1 N
part of 1 0.*

part of

« We can implement this directly by including another copy of the key in the relation.
PART (Part_ID) {key), Parent_Part_1D {fk), Description)

« Here are some example data:

EPart_lD !r—l’nrenl_l’art_l[) : ‘Deseription
[t000 | Complete Car
[200 1000 | Engine

[0 io00  [Body T
[s.0 [so0  [Dooss -
{s20 {500 | Hood

530 [s0 [QuarterPamcts
540 500 | Tounk ]

[ss0 [s00 ' Roof .
5 12 ! 5]0 o _“—_f—Fr;ﬁ-l Pass.-f;ngcr Deor
s14 510 " i From Driver's Door

i 5-1-6_ ) 5 I_{i_ o ____ig;;_k-;aée;ger Door N
(518,510 - | Back Driver's Door etc. : '

« This forms a Tree structure:

Complete Car 1000
Engine 200
Body 500

Doprs 510
Frant Passenger Deoor 512
Front Driver's Door 514
Back Passenger Door 516
Back Driver's Door 518

Hood 520

Quarter Panels 530

runk 540
Hoof 550

null = No Velue present

Other kinds of recursive relationships:

1:1 CUSTOMER is referred by one and only one other CUSTOMER

N:M STUDENT tutors one or more other STUDENTS - Also, that STUDENT can be tutored by ene more other STUDENTS,

i Chen Netation

UML Notation CrOW's l';cl_c-it Nﬂ!nlinn B

RS8754
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Student
- StudentID (id)
- Name
- Address

Student
- StudentID (id)
- Name
- Address

Student
- StudentID (id)
- Name
- Address

1 ..
|

; y y . . a turtor‘ér V tutored

| 0. 0.. of R ipy

! futors

|

STUDENT (SwdentlD (key), Name, Address, ...}
STUDENT_TUTOR (StudentlD (key}, Tutored_StudentID (key))

« Example Data:

STUDENT
| StudentID (key) | Name | Address
101 [B. Smith [ 1234 Smith St.
202 A. Green | 12 Grant St.
303 D. Jones | 98 Short St
[404  [P.Ewing [999 Tanst.
STUDENT_TUTOR
| StudentID (key) | StudentTutoredID (key)
o ;2 -
404 _ }5.02__ S
202 1303 _
s s
Ternary Relationships

» Temary relationships are likely ambiguous.
» It is best if we can represent a temary relationship as two binary relationships between the three entitics,

» 1fwe can re-write the temmary relationship as several binary relationships, then the above steps can be used to convert the entitics into relations.

S Chen Notation o o _|

| Customer Order

| - CustomerID (id) | " _faces\—o - OrderNum (id)
- Name - OrderDate

- Address

1

SalesPerson
- SplD (id)
- SpName
- SpDepartment

RS755
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CUSTOMER (CustomerlD (key), Name, Address...)

SALESPERSON (Spid (key), SpName, SpDepartment, ...)

ORDER (OrderNum (key), OrderDate, CustomedD (fk}, Spld (k)

This represents the business mode) where a salesperson is assigned to specific customers.
o Another Example: ORDER, CUSTOMER, SALESPERSON becomes:

CUSTOMER (Customer]D (key), Name, Address..., Spld (fk))

SALESPERSON (Spld (key), SpName, SpDepartment, ...)

ORDER (OrderMum (key), OrderDate, CustorneriD (K))

This represenis the business model where a salesperson is assigned 10 individual orders.

o Note that with other notaticns such as Crow's feet and UML, one must wrile these as 1wo binary {1 to many) relationships. This removes the ambiguity of the 1emary
relationship. ;

IS-A Relationships

» Recall that some enlities may have subiypes associated with them.

Customer
s fa;:# Placed by CustomerfD
ourc = — Name
Destir# Placing| Address
TimeOfDay ..

- L
e~
Regular || LongDist Cell

Duration Duration AirTime
LongDistCart| | LandTime

» Strategy is:
1. Convert the supertype entity directly into a relation using enly those attributes in the supertype - note the key.
2. Convert each of the subtype entities into relations - also only with the attributes they contain.
3. Copy the key for the supertype entity into each of the subtypes.

s 5o our example becomes:
CUSTOMER (Customer_ID} (key), Name, Address, ...)
CALL (Calt_ldentifier (key), Customer Id (fk), Source_Number, Destination_Number, TimeOfDay)
REGULAR_CALL {Call_Identifier (key), Duration)
LONG_DISTANCE (Call_Identifier (key), Duration, LonpDistanceCarrier)
CELL_CALL {Cafl_Identifier (key), Air_Time, Land_Time)

Fife: er_index.uatd Dave: Thu Sep §2 11:58:27 EDT 2062
All mpierisls Copyright, 1997-2002 Richard Holowczak
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When All You Wantlls an ER Diagram

Karen Walterson

Paul Munkenbeck's great review of ERwin last month inspired me to reflect on less expensive alternatives
we can use to crank out "quick and dirty" ER diagrams. Here's what I came up with. If you've got other
ideas, please share them as a letter to the editor, tip, or mini-review. We'll all benefit! Also, in forthcoming
issues, look for reviews of Embarcadero’s ER/Studio and Sybase's PowerDesigner,

[ suspect that almost all SQL Server Professional readers are familiar with ER diagrams, entity-relationship diagrams that
are sometimes referred to as ERDs. For small projects, you probably sketch out the entities and relationships of your
logical data model on a sheet of notebook paper—or even on a proverbial cocktall napkin. Far larger ones, however (say,
databases with 100+ tables—or databases you inherit), it's nice to have a "crow's foot" (or simllar IDEF1X) dlagram that
you can just print out. You might want to thumb-tack it onto an appropriate empty sectlon of cubicle wall, flash it at
your boss, or even (gasp) use it as part of project decumentation. Hence, the appeal of products such as ERwin,
reviewed by Paul Munkenbeck in last month's issue.

Unfortunately, however, ERwin's current-owner, Computer Associates, doesn't exactly give ERwin away, and not all
organizations will choose to invest several thousand dollars In ERwin or competing products such as Embarcadero's
ER/Studic, Sybase's PowerDesigner, or Popkin's System Architect, Indeed, why should you if all you want is a "quick and
dirty” ER diagram? In this article, I'll show you how you can use SQL Server itself, Microsoft Access, or Vislio 2000
Enterprise/2002 Professional to create logical data models that you can print out.

SQL Server's own Diagrammer

For SQL Server 7 or higher user databases (though neot for master, model, or msdb for some reason), you tan simply
right-click on the "diagrams” feature in the Enterprise Manager hierarchy tree to launch the Create Database Diagram
Wizard. (Another way to start most wizards, but not this one, Is to click on the EM's "wizard" icon, the wand.) You select
the tables to add (opting to have the wizard automatically select related tables if you so desire), and bingo—instant ER
diagram (see Figure 1).

As you might expect, you can manually arrange the tables, modify the relationships, opt whether or not to display
attributes, and so on. You can even add text annotations and, of course, print out your masterpiece. No, you don't have
a lot of flexibility when it comes to importing, exporting, and moving EM diagrams around, but a SELECT * FROM
dtproperties (for the database where you saved your diagram) gives you the clues you need to copy a diagram's "recipe"
to another server, for example. You won't, however, be able to opt for different diagramming notations. You're "stuck”
with EM Diagrammer's use of the key and infinity symbols to depict one-to-many relatlonships, for example. Commercial
products et you choose among a variety of diagramming notations and methodologies.

Another SQL Server tool you can harness to help you generate ER dlagrams is DTS, Remember, you can use DTS to get
virtually any data or database into SQL Server. Once you've imported it (or just Its schema), it's often a matter of just a
few seconds to have EM's Diagrammer generate a diagram for you. You can even use DTS to get & database into
Access—that is, move an Oracle8i database into Access, for example, bypassing SQL Server altogether. And don't forget
that the SQL Server 2000 version of DTS also supports XML. The ReadFile and WriteFile transformations give you a way
to import and export XML files as part of your transformations, and the parallel data pump task lets you process XML's
hierarchical recordsets. (For more on using XML with SQL Server, see Tom Moreau's March 2001 column, "Feeding XML
to Stored Pracedures,”" and consider purchasing Graeme Malcolm's excellent new book, Programming Microseft SQL
Server 2000 with XML [ISBN 0-7356-1369-91.)

What about Access? RS761

If you use a sample Microsoft database like Northwind and then select Tools | Relationships {see Figure 2}, you'll
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probably think Access's Relatienships designer is even faster than Enterprise Manager's.

Figure 3 illustrates another example of Access's prowess, here modeling SQL Server's Analysis Services FoodMart2000
database. Like SQL Server, there are limitations to what you can do with the diagrams. You can print an Access
“relationships" diagram, but you can't change the notation (a "1" and an infinity symbol for 1:M relationships, for
example) ar add annotations.

What you don't realize until you try to generate a diagram for a non-Microsoft sample database is that "someone” has to
manually set up all of the relationships (EM automates the precess by making intelligent "guesses" based on primary and
foreign keys). Granted, Access’s Relationships designer is reasonably flexible (you can define relationships as 1:1, 1:N,
or 1:M and specify whether referential integrity is to be enforced), and we've been able to save Access Relationships at
least since Access 2.0, but the Relationships designer isn't smart enough to figure out the relationship itself.

The Relationships designer and menu in Access 2002/XP (see Figure 4) seems to be the same as it is in Access 2000.
The main feature that potentially extends its features Is Access XP's ability to import and export XML.

What about Visio 20007?

Visio 2000 Enterprise Editipn SR-1, which is included in the MSDN Universal Subscription as disks 672 and 673, is no
longer available commerclally. If you're not an MSDN subscriber and want a copy of any version of Visio 2000, you can
either try to find an unsold copy in the channel or buy Visic 2002 and then "downgrade" to Visio 2000. {For information
about Visio 2000’s SR-1, you ¢an read "Visio 2000: How to Obtain the Visio 2000 Service Release 1 [SR-1] Update” at
http://support.microsoft.com/support/kb/articles/Q263/7/21.A5P

[ http://support.microsoft.com/support/kb/articles/Q263/7/21.ASP ] and/or 264400, "What Is Fixed in the Service
Release 1 [SR-1] Update for Visio 2000 [All Editions].”) Actually, you might not need EE to do database diagramming,
since Visig 2000 Professicnal lets you create six types of database diagrams: Bachman, Chen ERD, Database Model,
Express-G, Martin ERD, and ORM Diagramming.

Visio 2000 EE supports seven types of diagrams: Bachman, Chen ERD, Database Madel Diagram, Express-G, Martin
ERD, ORM Source Model, and ER Source Model.

The Bachman, Chen, Martin, DBM, and ER Source model diagrams are undoubtedly famillar to most DBAs as variations
on the ER theme of depicting tables with annctated lines between them. Less familiar, perhaps, is Express-G, a graphical
notation for information models. {See www.steptools.com/support/stdev_v8_docs/devtools/devtools_9.html

[ http://www.steptools.com/support/stdev_vB8_docs/devtoals/devtools_9.html ] for information about Express and its
support of STEP. STEP, the Standard for the Exchange of Product Model Data, is a comprehensive ISQO standard [1SO
10303] that describes how to represent and exchange digital product information. STEP was born in 1983, and was
based on previcus national efforts such as IGES, VDAFS, SET, CAD*1, and PDDI.) ORM refers to Dr. Terry Halpin's
Object Role Modeting methodology, which Visio inherited when It acquired InfoModeler, See www,orm.net/halpin.html

[ http:/fwww.orm,net/halpin.html ] for more about ORM.

Visio, of course, is a commercial modeling product, so you'd expect it to offer more than SQL Server's EM Diagrammer
or Access's Relationships designer, and indeed it does, In addition to creating databases or data models in Visio
Professional or EE, you can also reverse engineer database models from existing databases. You can alse import ERwin
ERX diagrams (but not the newer ER1 models—see the "ERwin Filenames" sidebar).

To test Visio 2000, I decided to try to reverse englneer a data moedel. T opted to create a new Database Model Diagram
(you can only reverse engineer three of the seven diagrams: Database Model Diagram, ER Source Model, and the ORM

Source Model because the others are "left over" shape-only stencils from earlier versions of Visio) and was rewarded by
Visio 2000 EE's Reverse Englneer Wizard. The first step Is to select the Visio database driver for the source DBMS, and

the wizard will guide you through the process of configuring and testing the ODBC data source if you need to.

Next, you check the hoxes for the type of information you want to extract {see Figure 5).

Then you check the tables {and views, if any) that you want to extract (fortunately, there's a Select All button). If you
checked Stered Procedures, you'll see a screen asking you to check the procedures that you want to extract (again,
there's a Select Al option to extract them all).

The wizard extracts the selected information and displays nates about the extraction process in the Qutput window and
lists the tables in the Tables window (see Figure 5).

At this point, the human work begins. You have to drag the tables you want from the Tables window anto the drawing
page and manually create the relationships using the icons from the toolbox on the left side of Figure 5. Vislo is a rich
product and gives you all kinds of options such as keeping your drawing and the original database schema in sync, When
you save a Visio 2000 EE drawing, you can opt to have your VSP file saved for printing, for PPT output, or for HTMU/GIF
output. For infarmation about ways to include Visio 2000 diagrams in other dacs, refer to

www.micresoft.com/technet/prodtechnol/visto/maintain/spotl.asp.
RS762
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Visio 2000 Professional and EE also support UML 1.2 diagrams and reverse engineering from Visual Studio, though you
can only generate Visual Studio code from UML (Unified Modeling Language) models with the EE. If you want to use UML
with Visio 2000, you should download the 240KB Microsoft Vislo 2000 UML Shapes Update from
http://office.microseft.com/downloads/2000/visUMLShapesdd|.aspx

[ http;//office.microsoft.com/downloads/2000/visUMLShapesdd|.aspx ] . The download replaces some of your exlsting
Visio 2000 Professional edition UML shapes with shapes you can manually reslze. You might alsc want to read Frank
Sternberg's white paper on "lterative Development Using UML and MS Visio 2000 Enterprise Edition” at
www.microsoft.com/technet/prodtechnol/visio/maintain/visiodev.asp?frame=true.

The best sources of current Visio 2000 information are www.microsoft.com/effice/ previous/visio/default.htm

[ http://www.microsoft.com/office/previous/visio/default.htm ] and the 20 or so newsgroups (including ones in French,
German, Dutch, Spanish, and Japanese) at public.microsoft.com/visio.... You can search for Microsoft Online Seminars

[ http://www.microsoft.com/seminar/ ] dealing with Vislo, You can also subscribe to Visio's bi-monthiy Visio SmartPages
newsletter from Microsoft and work through several online database-related tutorials at
www.microsoft.com/presspass/guides/visio/professional/enttutorials/defaultd.asp

i http://www.microsoft.com/presspass/guides/vislo/professional/enttutorials/defaultd.asp ) .

Interesting bit of trivia: Microsoft BizTalk customers and developers might have noticed that the BizTalk Crchestration
Designer is based on Visio.

Visio 2002 Professional

Microsoft began shipping Visio 2002 Standard and Professional editions earlier this year for $199 U.S. and $499 U.S,,
respectively. There's no downloadable evaluation version avallable for these products, but U,S, and Canadian customers
can order a 30-day trial version CD for $7.50 {($10 Canadian). There's no Enterprise edition because "the advanced
database and software modeling solutions previously found in Visio 2000 Enterprise Edition will be delivered in Microsoft
Visual Studioc. NET," presumably as part of the recently announced VS.NET Enterprise Architect
(http://msdn.microsoft.com/vstudio/productinfo/overview/eaoverview.asp

[ http://msdn.microsoft.com/vstudio/productinfo/overview/eaoverview.asp ] ). Here's the main URL for info about Visio
2002: www.microsoft.com/office/visio/evaluation [ http://www. microsoft.com/office/visiofevaluation ] . The main URLs
for Visio programmers and developers are http://msdn.micrasoft.com/library/default.asp?url=/nhp/Default.asp?
contentid=28000456 [ http://msdn.micrasoft.com/library/default.asp.aspx?url=/nhp/Default.asp?contentid=28000456 ]
and http:/fwww.microsoft.com/technet/prodtechnol/visio/default.mspx

[ http://www.microsoft.com/technet/prodtechnol/visio/default.mspx ] .

I'd been unsuccessful installing the Visio 2002 Marketing beta on either 1) any of three different Windows 98 systems or
2) a Windows 2000 systemn that had Office XP installed, but the shipping release product did install on both. I wouldn’t,
however, recommend using it on a Win98 box unless you're desperate. (It brings new meaning to the notion of "slow.™)

Visio 2002 Professional does provide you with features that let you generate ER diagrams, but, instead of Visio 2000
Professional's six, or Visioc 2000 EE's seven, you only get three choices: Database Model Diagram, Express-G, and ORM
Diagram (see Figure 6). Basically, the Bachman, Chen, and Martin ER diagrams have been subsumed into the Database
Model Diagram, but Visio 2002 Professional dees provide all of the shapes you need to create logical models using
today's popular ER and IDEF1X notations. (IDEF1X is a method for designing relational databases with a syntax designed
to support the semantic constructs necessary in developing a conceptual schema. For more about IDEF1X, see

www . idef.com/ideflx.html [ http://www.idef.com/idefix.html I or buy Thomas Bruce's 1992 classic Designing Quality
Databases With IDEF1X Information Models [ISBN 0932633188].)

As with Visio 2000 Enterprise, 1 was able to successfully reverse enginger pubs and generate a Database Model Diagram.
Unlike Visic 2000 Enterprise, however, I couldn't generate DDL {(a big minus, IMHO), nor could I reverse engineer
databases from DDL scripts. (These features will be offered in what amounts to a Visio 2002 Enterprise, which
apparently will be available in the form of the Enterprise Edition of Visual Studio .NET. VSEA is not available in the
general release of .NET Beta 2, but was distributed in mid-July to Tech&d attendees and MSDN Unlversal subscribers.
And speaking of Visual Studlo, It too offers developers a "quick and dirty" ER diagram generator of sorts, In VB6, for
example, you can use the Data Environment's data diagrams, and a similar functionality is available in VS.NET via the
Data Form Wizard, which actually stores the schema as a VSD file.)

New in Visio 2002 Professional, however, is XML support, both in the guise of an optional new file format {(VDX) for Visio
diagrams and for reverse engineering. See the June white paper "XML for Visio Scenarios," which illustrates how XML for
Visio can be used to extract Visio data for use in solution development, data analysis, text localization, Web publication,

and database interoperability for more on Visio's XML.

Here are some additional resources for Visio 2002:

+ {OM Add-in Designer for Visio 2002.
« Visio MVP Graham Wideman's Unofficial Visio {still mainly Visio 2000} FAQ site at R5763
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www.diagramantics.com/diagenvs/visio/fag/index.htm
[ http://www.diagramantics.com/diagenvs/visio/fag/index.htm ] . (I also Aighfy recommend Graham's extremely
useful Visio 2002 Developer's Survival Pack, ISBN 1-55212-682-X. Owners can download a8 7MB ZIP of samples and
tools.) Note from Graham: "One currently missing opportunity is that, though Visio in general Is programmable by
Automation, the DB and UML modeling solutions have not been. So, you can use Automation to visit and read the
shapes of a UML or DB diagram, but that doesn't get you very far, as there's much more information in the mode)
than in the shapes. So counter to expectations, you can't write your own code to do something (useful}
autornatically with a Visio DB or UML diagram.”

+ Short animated illustration of how to use database modeling and UML features:
www.microsoft.com/office/visio/evaluation/techtour/paged.htm
[ http://www.microsoft.com/foffice/visio/evaluation/techtour/paged.htm ] .

Conclusion

This just represents toels that I use to generate low-cost ER diagrams when I'm in a hurry or at the site of a client who
doesn't have one of the high-end commercial tools. If you know of others you think should be included, please let us all
know.

Link to www.microsoft.com/office/visio [ http://www.microsoft.com/office/visio.aspx ]

Sidebar: Get ORMed

(Adapted from the June 20 issue of Karen's SQL eXTRA eNewsletter #84. Subscribe at www.FRECeNews/letlers.com
[ http://www.freeenewsletters.com/default.aspx ] .)

Perhaps I'm reading too much between the lines here at TechEd, but it seems to me that Microsaft is favering its own
database modeling software—software acquired when it bought Visio (which had itself acquired InfoModeler)—over
competing tools such as Computer Associates' ERwin. Indeed, Visio's ORM alsc seems poised to supplant Visual Modeler,
a subset of Rational Rose that ships with Visval Studio 6.0 Professional and Enterprise editions.

Here's what Microsoft was saying as of June 18: "Visual Studlo .NET Enterprise Developer (VSED) will include functional
testing tools for XML Web services, full Unified Modeling Language (UML) 1.2 software modeling, industry-leading
database madeling (spanning conceptual, logical, and physical madels), and enterprise framewarks and templates—a set
of technologies that enable software architects to create an application recipe (ingredients and instructions) and provide
it directly to developers within the Visual Studio .NET environment, The enterprise features aren't provided in the public
Visual Studio .NET Beta 2 release due ta timing Issues.”

So what's ORM and where did it come from? Object Role Modeling (ORM} is @ methodology for designing and
documenting databases, and www.orm.net [ http://www.orm.net/default.aspx ] is "the official site for conceptual data
modeting.” As the site's owner, Dr, Terry Halpin, now program manager in Microsoft's Database Modeling, Enterprise
Framework and Tools Unit, explains, "Object Role Madeling (ORM) Is a method for designing and querying database
models at the conceptual level, where the application is described in terms easily understood by non-technical users. In
practice, ORM data models often capture more business rules, and are easler to validate and evolve than data models in
other approaches.” This site features a number of technical papers and articles on ORM, as well as other approaches
such as the UML, Permission has been obtained from the relevant publishers to reproduce these publications on this Web
site, and to make them freely downloadable.

Halpin, whose new book Information Modeling and Relational Databases has just been published (ISBN 1-55860-672-6),
formalized the Qbject Role Modeling notation and has authored four books and more than S0 technical papers.

Related: The former ORM tool known as VisioMadeler (essentially InfoeModeler) is now freely available as an unsupported
product from Microsoft Corporation (as a 26.5MB downioad). Models developed in VisioModeler should be able to be
exported to Micresoft's current and future ORM solutions, which are based on the Visio drawing engine. (Visio MVP
Graham Wideman recornmends using this rather than the incomplete version of ORM that shipped with Visio 2000
Enterprise.)

See http://msdn.microsoft.com/library/default.asp?url=/downloads/list/visio.asp for the 26,5 MB download.

Sidebar: Conceptual, Logical, and Physical Models RS764

« Conceptual database design is a process that might be described as "getting your head around” the data you need
to model. The result is 3 high-level model of the data that you can use to describe the database to high-jevel
managers and end users, for example.
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+ Logical database design is the process of constructing a model according to the conventions of a specific modeling
methodolegy, but independent of a particular DBMS and physical considerations.

+ Physical database design is the process of producing a description of the database (often in terms of DDL scripts,
for example) in terms of secondary storage. It will include descriptions of the base tables and views, the indexes,
constraints, and so on.

Sidebar: ERwin Filenames

ER1 and ERX are both filename extensions associated with ERwin {Entity Relatlonship for Windows), a popular database
modeling program originally created by Logic Works, Inc., and subsequently purchased by Platinum Technolegy, which
was itself acquired by Computer Associates (www.cai.com [ http://www.cai.com/default.aspx ] ). After a long wait (the
previous version, ERwin 3.52, hadn't been updated since 1998), Computer Associates finally released ERwin 4.0.

One of the outputs of all of these programs is an ER diagram that graphically illustrates database tables {entities) and
the relationships {one-to-one, one-to-many, or many-to-many} between them. At any rate, if you run across references
to ERL or ER¥, they're probably referring to ERwin files:

« ER1—Standard ERwin dlagram file format.
» ERX—Text-based verslon of ERwin diagram file format. The text-based ERX file format is designed to transfer
model data and comments between ERwin and other tools.

Those aren't the only types of files ERwin creates. Others include:

« ERT—ERwin diagram file saved as a template. .
« ERV—ERwin diagram saved as an Intersolv PVCS archive file. You must have Intersolv's PYCS version 5.1 or later
installed to open an ERYV file. (Intersolv is now owned by Merant, www.merant.com

[ http://www.merant.com/default.aspx ] .)

- EAX and BPX—Files with these extensions are associated with BPwin, the business process model tool,

+ ERS—ERwIn physical database schema script text file.

+ SQL—SQL DDL (Data Definition Language) schema script text file,

+ SML—Structured Madeling Language text file. Similar to a SQL data file used to store information about an ERwin
model in text format.

» CMT—Text file containing logical entity/attribute and physical table/column definitions {comments).

+ DF {SQL}—A special version of SQL files used for Progress Software databases.

Conceptual, Logical, and Physical Models>

Te find out more about Microsoft SQL Server Developer and Pinnacle Publishlng, visit their website at
http: //www.pinpub.com/html/main.isx?sub=57 [ http://www.pinpub.com/html/main.isx?sub=57 ]

Note: This is not a Microsoft Corporation website. Micresoft is not responsible for its content,
This article is reproduced from the August 2001 issue of Microsoft SQL Server Developer. Copyright 2001, by Pinnacle Publishing, Inc.,
unless otherwise noted. All rights are reserved. Microsoft SQL Servar Developer is an independently produced publication of Pinnacle

Publishing, Inc. No part of this article may be used or reproduced in any fashion (except in brief quotations used in critical articles and
reviews) without prior consent of Pinnacle Publishing, Inc, To contact Pinnacle Publishing, Inc., please call 1-800-493-4867 x4209.
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Creating ER Diagrams with MS Visio
This experiment introduces the student to using Microsoft Office's Visio Application to create ER Diagrams.
Objectives:

What is Visio?

Getting Started with MS Visio
Entities

Relationships

Fine-tuning the Drawing

What is Visio?

Visio Corporation was founded in 1980 by former software developers from Aldus Corporation (the PageMaker folks). The first
version of their business drawing program was marketed in 1992. Microsoft acquired the Seattle-based company in 1999, and
today the product line includes four major versions: Visio Standard, Professional, Technical, and Enterprise Editions.
Collectively, the Visio products are the market-share leader for business drawing tools.

Ul ol o

Visio can be used to quickly create a wide rage of drawings: building blueprints, street maps, project timelines, program
flowcharts, network diagrams, data flow and process flow diagrams, ER Diagrams, etc.

This lab tutorial will iflustrate the creation of crow's foot ER Diagrams with the Professional Edition of Visio, which is available
as part of your student software bundle. If you need to download the software bundle, please use this link to proceed to the
The Fulfillment Center, In addition, a free 30-day trial version can be downloaded directly from Microsoft,

Getting Started with MS Visio

As soon as you start Visio you will either need to identify a new drawing type (category) or select an existing file. For this
example, select a new drawing with the Database category and the Database Madel Diagram template.

RS766
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() Project Schedule
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(] web Diagram

New from template
Database Model Diagram (US unit:
G2 More templates,..

ORM Diagram

T ey

A template (stencil) is simply a set of commen shapes and connectors used in the type of drawing specified. Some templates
only have a couple of shapes while others have dozens. Visio lets you use multiple templates on the same drawing if
necessary. Only one template will be necessary to draw our ER diagrams.

Visio will then give you a blank worksheet (like graph paper) and the template containing the basic shapes and connectors for
the chesen drawing type. Most crow's foot ER diagrams can be created with just two of the seven basic database shapes and
connectors: entity and relationship.
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Microsoft Yisio - Drawingl:Page-1

b b -mabas

If your initial worksheet appears in the portrait origntation (as in this example), then you might want to rotate it to landscape
orientation to make more effective use of your rectangular screen. To do this, select the Page Setup option from the File drop-
down menu.
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Properties

1 D:\...\Drawingl ,vsd
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Begin creating your ER diagram by clicking the Entity (table) shape on the green template.

Mlcrosoft ?lsm - Drawmgl.Page—l

I|||IlI|I|-I|rI|

1l l ILLLI Ll
Entlty :
)| Use to add a table to yaur |-
Entqty Relatlonshlp dragrarn. ;

Drag the entity shape to your worksheet. You can reposition it at any time. You can delete any shape by clicking it and
pressing the delete key.

[H Microsoft Yisio - Drawingl:Page-1

g@ Elle ‘Edt  View Insert Format . T ols

D BHSNSRY| L BB [a:o:

'Nnrmal

shapes == m|.||1||||||.nmrl:l.mI|||||.|||I|||||.m|

 [ratiet]:

“Illllallilllllll?ll[lllllllalllllllr'-;"

mdecabas rabes s s ommko—eean

. RS770
Double click the entity to view/edit its name, columns (fields), primary Key, secondary indices, etc.
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Calumns
Primary ID
: Indexes
-2-||  Triggers

Ll Check
o Extended
' Motes

Change the default name (Table1) of the entity to thiParent. Visio allows you to specify different physical and conceptual
names for each entity. Since the Sync Name property has been selected, you only need to enter one new name for the table.

P e

¢| thlParent

. || = Definition
=il|  Columns
-+ Primary [D

: Indexes
e Triggers
el Check s ; i ;
.-i-|| Extended : ] Py : AT Ao
Ll Wetes : oot =

Switch to the Columns {fields) category.
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-1 indexes
Triggers
: Check
- Extended
' Notes
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P

Portable da

i [tolParent [ i 5 : : L
-oiee- B e e A e e A ‘ i : T - R s
~ g |FistName, i ! 3
4] |LastNama . 4 : :
: SSN ; :
008 ;
- Geader

Definition

@ Columns {Reqdy
Primary ID 3 B : D
_Irnr%eg’;‘:: 7| LastName ICHAR(10) O

| Teee 5N |CHAR(10) O

N Eended Y CHSR(ID) & [
Tl wotes % Gender crar(iy 10
: i [

Visio assigns a default data type of ten character text to all new columns. If desired, you can change the columns to their
correct data types. Of course, this will have no impact on the appearance of the drawing.

RS8772

9:49:57 AM Tuesday, September 21, 2010 http://www.sethi.org/classes/cet415/lab_notes/lab_03.html



P P
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i & |FirstNamed
--3---| |LesiName
SSN
ooB
Goendor

| [DRFaBAsE Eponerte
Categorles: =% *.7 ..

-

Definition
-+l 8 columns | Phislcal Neme ™| 7
: Primary ID .p[FirstName ~~ [CHAR(20)
IT'::;Z’;?: | LastMame CHAR(30)
Check | S5N CHAR(9)
.|| Extended |DoB DATETIME
.. Notes : CHAR(1) .

Indicate the Required and Primary Key (PK) status for each field. Notice that Visio underlines the key field and moves it to the
top of the diagram. We will change this shuffling behavior later.

0 |Fstamed | T i ; i ,5 F .
LastName |14+ e e : : SR .
. 0oB : Do : D . : : Co : :
ke Gendar 4.-.| R T T R L e
- Kal ' N . - i
: T

: A
: {B%jﬁbgg £ Propertes::
-[lcategortes: -

Definition oL _ :
P Columns e e Jama - [+ D
;’rgnarv D FirstName i CHAR(20)
ndexes : i
Triggers LastName CHAR(30)
' Check SSN CHAR{9) L
~i-|| Extended OOB . ... .DATETIME
' Nates Gender  CHAR(1)

The three required fields of the table are shown in boldface and the two optional fields are shown in standard face.

You can change the font size by selecting the entity then picking a size from the drop-down menu. You can also change the
font family, color, alignment, etc.
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Microsoft Yisio - Drawingl:Page-1
,”:. e Edt “View [Insert. Fgrnjg'g,_:,. Toyl
D-SRA8 SRY| & DR
Ii Normal ~ Arial - E=N
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Relationships

Follow the same basic steps to create a second table. Notice that the tbIChild table contains two social security number fields.

SSN is the unique 1D for the child and MotherSSN is the ID for the child's mother. MotherSSN will be a foreian key (pointer) to
tblParent.

|Shapes =——===z=r= X "éllit]-unI|l|||I||11ltillrl||-2|I|Illmul|I|I||||41];l[[[l||5||||]]1|
[ EJErtity Relfationship = ‘ . ‘
3 FirstName | . S FirstName :
= ' LastName |- e LastName |-
- DOB ; : 1...5“.-....1 DOB .......
= Gender [ . G i Gender |
3 - MotherSSN '

Click the Relationship connector in the template.
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Drag and drop the relationship connector to any blank space in your diagram. Notice that it appears as an arrow. We will
change it to a crow's foot later.

blParent s’
PK |SSN

T |rirsthame [T (FirstName |
<ol |LastName [4-iwrrinrioin]  |LastName |-t
A Gender Gender :
o MotherSSN

P L

Click the end of the relationship connector with the arrowhead. Drag it over tbiParent until the border turns red.

gpiParent | ¢ [
|PK |SSN ‘

FirbtName |1~ ==--==-"~~ T FirstName J
LastName |- , - LastName |-
“'.:“ DOB i‘A.;. ....JE.. _— i- i.:..‘.. DOB ‘..:...
E Gender P Gender
E MothserSSN

v - 4 PR T .

. E:-n-l Jinns

Drag the other end of the relationship connector over tbIChild.
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......................................................................

o [FEBIPEEAL A [ e e [EESADIGHIRER]

PK [sSN [ A [
- FirstName®t--=--%-7===" FirgtName
LastName |14 -wimeemfordsfooes LastName [
poB i DOB
“il |Gender Gender |
T MotherSSN

It is very important that you connect the tables in the proper direction. The arrowhead must be on the one-side {i.e., parent-
side) and the tail must be on the many-side (i.e., child-side) of every relationship. (Remember: In Codd's relational database
model, children point te their parents. Parents do not point to their children.)

e

= ‘-.";‘l_'-,.]: .“' ‘“.'l -
blRargntiril -

PK [SSN »
FirstName [¢—————
LastName |-i---njeee poeidees
DOB : e
Gender P

LastName
poB
Gender

[

MotherSSN

______

It takes a sharp eye to realize that something has gone wrong. Do you see it?

When you created the relationship between tbiParent and tbIChild, Visio assumed you wanted to use SSN as the matching
fields. Unfortunately, that assumption is only half right. You want SSN in tbiParent to match MotherSSN in tbIChild. To correct
this foreign key mistake, double click the relationship.

RS776

9:49:57 AM Tuesday, September 21, 2010 http://www.sethi.org/classes/cetd15/1ab_notes/lab_03.html



. DOB

LastName |-

O S S

FirstName | :
LastName [
DOB .
Gender

MothorSSN |

smmmpmm e s b omdoamwoa H

HRTICH ]
PK,FK1 |SSN :

‘ . [
I FE
. N -
bo-d PR, PR
. o P
' . FE
o4 N .
| . T
' ' P
i . T
' . I
| . I
[ P [
. .
! e B
. '
' I
" oL
| i
' +
: P A
+ v
- r
. '
: -t
r r
'

Ao dmae s
H H HE

‘|| s Definition
Name
Miscellaneous

Referential Action ..

‘|Lastifame
S5N

DOB
Gender

1Motherssn

e g LT

AT

e ATy

ents:

- LastName
o poB

Gender

B Definition
Name
Miscellaneous

Referential Action

FirstName
LastName
DOB
Gender

MotherSSN

FirstName

DOB
Gender

|LastName ' .

R5777

9:49:57 AM Tuesday, September 21, 2010 http://www.sethi.org/classes/cetd15/lab_notes/lab_03.html



Now MotherS8SN correctly appears as a foreign key.

i:'me

KT 51“‘ T

FirstName
LastName
DOB
Gender
MotherSSN

LastName
C DOB PR
Gender '

Y ,Catagnries
& Definition

-jb

K Name TN .AE..._, e LI
|| Miscellaneous
“|| Referential Action :}

One of the nicest features of Visio is that you can reorganize your diagram by simply moving the entities around. The
relationships are automatically adjusted for you. Reorganizing a diagram in PowerPeint or Word, on the other hand, can be

very tedious.

FirstName | .
LastName [ -
DCs R
Gender

FirstName

LastName
. DOB :
Gender
- |FK1 |MotherSSN| -
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Fine-tuning the Drawing '

Many of the basic drawing style options can be accessed by selecting the Database/Options/Document drop-down menu.

.= Reverse Enginger...
- Show Related Tables

Normal

Shapes ﬁ X -+, |n' TR 5 .: Refresh Model...

Yiew

Impart

’n““"tbl
TPK

User Defined Types...

- LastName |-
DoB :
Gender |

¢
Pl
[

[
3

| R ::-".‘.,‘____,,‘-.1 'R'!C-’lilmga »:

FirstName

LastName

DOB

. Gender S -
FK1 [MotherSSN

P P

The General tab lets you select the IDEF1X or Relational symbols. It also lets you select which set of entity names to display.
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...........................................
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" Conceptual names

(¥ physical names

" Bath
™ Based on symbol set
FirstName
LastName
! ooB
Gender ] e
i |FK1 [MotherSSN |- - Defaults vJ I QK I Cancet

The Table tab lets you select the items to display (e.g., PK, FK, secondary indices, non-key fields, data types). You can also
elect to display the primary key fields at the top of each entity or in their actual physical order.

Select the Physical Order option in order to have the two SSN fields displayed in their original (third) positions instead of at the

top of tbIParent and tbIChild above the horizontal lines.

FirstName | |
------ boB |+
Gender :

]

SSN

FirstName
LastName
: DOB
Gender -
FK1 [MotherSSN |-

PK

LastName |+~

Chid_~0]

Table | Relationship |
- Order :
" Primary keys at top

_ V' Draw scpavater line
+[7 :Alternate keys {* Physical order
. F Indexes

i 7 Nonkeys
JFI Annotations
IV Vertical line(s)

1DEF1X optionality "(0) ~———
¥ Show

S!_'_l_'c;w-physical
_ _S_ﬁow portable

Cancel

Defaulls « | Ok |

The Relationship tab lets you display the relationships as arrows or as crow's feet.

Select the Crow's Feet option. Notice that the mother-child relationship is shown as mandatory on the one-side and opticnal

on the many-side. We will see how to change this later.
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You can reposition the entities on the worksheet and the relationships will automatically be updated.
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This illustrates one of the problems that Peter Chen tried to solve with his invention of ER diagrams. In particular, our drawing
has two relationships that appear identical. We know that one represents motherhood and the other represents fatherhood,
but the difference isn't particularly clear in the diagram. Chen proposed that all relationships should be labeled. Unfortunately,
his diamond style labels tend to clutter a diagram.

Visio offers a compromise. It lets you add simple labels to individual relationships. To do this, double click a relationship, then
enter a descriptive name. In order to minimize clutter, you might want to use short labels like Mom and Dad.

_____ LastName o

B R o7 S TR T W

../E--v Gender ;Hy;d‘...--.-vv:'---;--l ;m PK SSN ..é yyyyyy é ----- JE- B --------.1.“; .................
S S S U DOB i, i, S

U I B S N T S I Gender | i. i i ii i

% Name
Miscellaneaus

Open the Database/Options/Docurnent drop-down menu, then select the Show Physical Name option from the Relationship
tab.
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DOB LastName |-
Gender PK g—SGNB-

; Gender |1
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The one-to-many mother and father relationships were created as mandatory on the one-side and optional on the many-side.
You can change this by double clicking the relationship. For instance, you can force every thiParent record to have at least
one child by changing the mother relationship to One or More cardinality. You can force every parent to have between two and
five children by selecting the Range cardinality then specifying the At Least and At Most frequencies.
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Initially, the mother and father relationships were defined as mandatory on the one-side because MotherSSN and FatherSSN
were defined as required fields. If you want to allow a child to not have a father, then de-select the Reg'd checkbox for
FatherSSN. Now the relationship is optional in both directions.
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Wrapping Up

Select the File/Save or File/Save As drop-down menu when you are finished with your diagram.

RS785

9:49:57 AM Tuesday, September 21, 2010 http://www.sethi.org/classes/cet415/1ab_notes/lab_03.html



Ctrl+0O

Open...

Close

i Save Ctrl4S

Save as Web Page..,

I A T 0 0 o
) i

Search... Ll
. : LastName [! Fi “:'; _
. Stencils 4 . |PK |SSN IrstName
ST LastName |-
Find Shape... DOB S : :
u Gender OfPK |SSN R
Page Setup... H _ : DOB : :
S , uf . Gender
; Print Preview - FK1 |MotherSSN |.i.......
Print... CtrH+P FK2 F'aLherSSN SRR

L

Send To »

Properties

. 1D \Drawingl.ysd

LI LI TTITTIYYY

2 D3\, Juniversity vsd
- 3D4,..\Texas Map.vsd
4 D:Y...\US Map.vsd

Identify a subdirectory and file name for your new drawing. Note that Visio will use vsd as the extension for all drawing files. [n
this example, the new file will be named Family.vsd and it will be saved in the Visio subdirectory.
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Lab Report Questions

Please answer and submit answers to the following exercises as specified below.

Use Visio Pro to create a crow’s foot style ER diagram of a database for a typical online or mail-order retail business. The
database consists of five tables and four parent-child relationships.

tbiCustomer Table

Each customer record has a FirstName, LastName, CustomerID, Street, Apartment, City, State, PostalCode and Country field.
The LastName, CustomerlD, Street, City and Country fields are required (i.e., ng missing data allowed). The other fields are
not required. The CustomeriD field is the primary key of the table.

thiSupplier Table
Each supplier record has a SupplierName, SupplierlD, Street, City, State, PostalCode and Country field. All fields are required
except State and PostalCode. The Supplier|D field is the primary key.

tbiProduct Table
Each preduct record has a Description, ProductlD, SupplierlD, Price, Weight and QOH field. All six fields are required. The
ProductlD field is the primary key and the SupplierlD field is a foreign key pointing to the parent record in tblSupplier.

tblPurchaseMaster Table

Each purchase master record has a PMID, Customer|D, PurchaseDateTime, ShipDateTime, AlternateAddress, Street,
Apartment, City, State, PostalCode and Country field. The PMID, CustomerlD, PurchaseDateTime and AlternateAddress fields
are required. The other seven fields are not required. The PMID field is the primary key and the CustomerID field is a foreign
key pointing to the parent record in tbiCustomer.

thIPurchaseDetail Table

Each purchase detail record has a PDID, PMID, ProductiD and Quantity field. All four fields are required. The PDID field is the
primary key. The PMID field is a foreign key pointing {o the parent record in tbIPurchaseMaster and the ProductD field is
another foreign key pointing to the parent record in tbiProduct.

Relationships
RS7g+
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There are four parent-child relationships as described by the four foreign keys given above. Each relationship has a
mandatory parent {i.e, no orphans, referential integrity). Every tbiCustomer record must have at least one related
{bIPurchaseMaster record {i.e., child). Every tblPurchaseMaster record must have at least one related tblPurchaseDetail
record. Every tbiSupplier record must have at least one related tbIProduct record. It is possible, however, for some thiProduct

records to not have any related tblPurchaseDetail records.

ER Diagram

This is the completed ER diagram for the database. Be sure you fully understand it.

SuppllerName

PK
Stroet
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Country

PostalCode
Country
L]

A
T e iR
PMID Description
FK1 |CustomerlD PK | ProdustD
PurchaseDateTime FK1 | SupplieriD
ShipDateTime Price
AlternateAddress Weight
Streat QOH
Apartment X
City !
State [
PostalCode '
Country !
: :
[
'l'
[
’d"

Deliverable

Replicate this ER diagram in Visio. Use the same table and field names specified above. Use the crow's foot style for the
representation of relationships. Be sure to correctly indicate the required/non-required status of each field and the
mandatory/optional status of both "ends" of each relationship. Note that the relationship between tbiProduct and

tblPurchaseDetail is slightly different than the other three relationships. This is not a mistake. Grading in this lab may seem
harsh at times. Be sure to do everything that the lab specifies. Since this assignment actually provides you with the correct

solution (i.e., the diagram above), there is no excuse for a less than perfect score.

Hand In: Please submit your Visio {.vsd} file via the dropbox on eCollege.

Ricky J. Sethi <rickys at sethi. org>
Last modified: Mon Jul 10 14:37:13 PDT 2006 RS788
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Introduction

This document is an informal introduction to data modeling using the Entity-Relationship
(ER) approach. It is intended for someone who is familiar with relational databases but who
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development of micrccomputer based relational database applications as well as those who
use relational database servers such as MS SQL Server or Oracle.

The document is a practical guide, not an acadernic paper on either relational database
design or data modeling. Readers interested in a rigorous treatment of these topics should
consult the bibliography.

Integrity Rules
Bibliography

Relational Model
Overview
Data Structure
Notation
Relational Table
Relationships
Data Integrity
Relational Data
Normalization
Advanced

Windows Services > Enterprise Solutions > Windows Database Services » Introduction to Data Modeling

W

T Information Technology Services intrastructure. Snnovalicn. tntagelty, AN

UTOPIA
Last updated February 29, 2004.
Copyright © 1994-2010, Information Technology Services at The University of Texas at Austin,
All rights reserved. For privacy concerns read our privagy policy.

To submit questions or camments regarding this page, use the online Comment Form.

RS78%

9:51:30 AM Tuesday, September 21, 2010 http://www.utexas.edw/its/archive/windows/database/datamodeling/in...



Welcome
Education & Experience
Papers Download
Courses

Honors & Activities

New Practical Applications

Photos

How to Contact

9:53:05 AM Tuesday, September 21, 2010 http://bit.csc.lsu.cdu/~chen/left.html RS790




\N elcome to the home page of Dr. Peter Chen (B 1L ) at Louisiana State University where

he holds the position of M. J. Foster Distinguished Chair Professor of Computer Science since
1983. Prof. Peter Chen received his Ph.D. from Harvard University and has held regular and
visiting faculty appointments at MIT, UCLA and Harvard. He is the originator of the Entity-
Relationship Model (ER Model), which serves as the foundation of many systems analysis
and design methodologies, computer-aided software engineering (CASE) tools, and repository
systems including IBM's Repository Manager/MVS and DEC's CDD/Plus. After years of
efforts of many people in developing and implementing the entity and relationship concepts,
now “Entity-Relationship Model (ER Model),” “Entity-Relationship Diagram (ER Diagram),”
and “Peter Chen” have become commonly used terms in “online” dictionaries, books, articles,
web pages, course syllabi, and commercial product brochures.

At LSU, he is the Director of a research lab and also, a member of the top management team of
the National Center for Security Research and Training (NCSRT), a large training and research
organization with an annual $5¢ million budget.

Dr. Peter Chen’s original paper on the Entity-Relationship model (ER model) is one of the most cited papers in the
computer software field. His original ER model paper was selected as one of the 38 most influential papers in
Computer Science according to a survey of 1,000 computer science college professors (Table of Contents, Great
Papers in Computer Science, edited by P. Laplante, West Publishing, 1996). It was selected for inclusion as one
of the important publications in the “Science Pearls” project of Wikipedia. Based on one particular citation

database, Chen's paper is the 35th most cited article in Computer Science. It is the 4 most downloaded paper

from the ACM Digital Library in January 2005 (Communications of ACM, March 2005) even though the paper was
published 30 years ago.

The ER model was adopted as the meta model for the ANSI Standard in Information Resource Directory
System (IRDS), and the ER approach has been ranked as the top methodology for database design and one of the
top methodologies in systems development by several surveys of FORTUNE 500 companies.

Dr. Chen’s work is a cornerstone of software engineering, in particular Computer-Aided Software Engineering
(CASE). In the late 80’s and early 90’s, IBM’s Application Development Cycle (AD/Cycle) framework and
DB2 repository (RM/MYVS) were based on the ER model. Other vendors’ repository systems such as Digital’s
CDD+ were also based on the ER model. Prof. Chen has made significant impact on the CASE industry by his
research work and by his lecturing around the world on structured system development methodologies. Most of the
major CASE tools including Computer Associates’ ERWIN, Oracle’s Designer/2000, and Sybase’s
PowerDesigner (and even a general drawing tool like Microsoft’s VISIO) are influenced by the ER model.

The ER model also serves as the foundation of some of the recent work on Object-Oriented analysis and design
methodologies and Semantic Web, The UML modeling language has its roots in the ER model.

The hypertext concept, which makes the World Wide Web extremely popular, is very similar to the main
concept in the ER model, and Dr. Peter Chen is currently investigating this linkage. From 1999 to 2006, he served
as an invited expert of several XML working groups of the World Wide Web Consortium (W3C).

Professor Peter Chen's work is cited heavily in a book published in 1993 for general public called Software
Challenges published by Time-Life Books as a part of the series on "Understanding Computers".

Dr. Chen is a Fellow of the IEEE, the ACM, and the AAAS. He is a member of the European Academy of
Sciences. He has been listed in Whe's Who in America and Who's Who in the Warld for approximately 18 years.
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He is the recipient of prestigious awards in several fields of Information Technology (IT): data management,
information management, software engineering, and general information science/technology:

The Data Resource Management Technology Award from the Data Administration Management
Association (NYC) in 1990. :

The Achievement Award in Information Management in 2000 from DAMA International, an
international professional organization of data management professionals, managers, and Chief Information
Officers (CIO's). Dr. E. F. Codd (the inventor of the Relational data model) was the winner of the same
award in 2001.

Inductee, the Data Management Hall of Fame in 2000,

The Stevens Award in Software Method Innovation in 2001, and the award was presented at IEEE
International Conference on Software Maintenance in Florence, Italy on November 8, 2001.

The IEEE Harry Goode Award at the IEEE-CS Board of Governors meeting in San Diego, February
2003. The previous winners of the Harry Goode Award include the inventors of computers, core
memory, and semiconductors,

The ACM/AAAI Allen Newell Award presented at the ACM Award Banquet in San Diego, June 2003.
He was also introduced as the award winner at the opening ceremony at the 2003 International Joint
Conference on Artificial Intelligence (IJACI-03) on August 11, 2003 in Acapulco, Mexico. The previous 7
winners of the Allen Newell Award include a Nobel Prize and National Medal of Science winner, 2
National Medal of Technology winners (one of them is also an ACM Turing Award winner), and other very
dlstmgurshed scientists who either have made significant contributions to several disciplines i in computer
science or have bridged computer science with other disciplines.

The Pan Wen-Yuan Outstanding Research Award in 2004 (Taiwan’s prestigious high-tech award),
Starting 1997, the awards have been given to usually three individuals each year (one in Taiwan, one in
Mainland China, and one in “overseas” — outside of Taiwan and mainland China) in the high-tech fields
(including electronics, semiconductors, telecommunications, computer science, computer
hardware/software, IT, and [S). In 2003, the overseas winner was Prof, Andrew C. C. Yao of Princeton
University, who is also a winner of the ACM Turing Award,

Prof. Chen is also listed in several “online dictionaries” such as:

He (“Peter Chen™) is one of approximately 80 persons in the computer and applied math fields (living or
deceased, including John von Neumann, A.K. Erlang, Alan Turing, and Bill Gates) listed in probably
the most popular dictionary of computer words/terms: The Free Online Dictionary of Computing, edited by
Denis Howe since 1983,

He is listed in Who's Who in Internet and Computer Technology together with founders of major
computer and Internet cornpanies in Webopedia.com.

He is listed in the popular free encyclopedia: Wikipedia.com.

His entries in the above dictionaries can also be found at: OneLook.com.

R8792
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Dr. Peter Chen was recognized as a “software pioneer” in the "Software Pioneers” Conference, Bonn, Germany,
June 27-28, 2001, together with a group of very distinguished scientists including winners of President’s Medals of
Technology, ACM Turing Awards, ACM/AAAI Allen Newell Awards, or [EEE distinguished awards such as Harry
Goode Awards, The streamed video and slides of the talks in the “Pioneers” Conference may be available at the
conference website. All the speeches in the conference are documented in a book (with 4 DVD’s) published by
Springer-Verlag, and how to order the book can be found in the section on Papers-Online.

The Entity-Relationship model is described in most textbooks on databases, software engineering, and
information systems analysis. It is included as a fundamental topic in the ACM/IEEE recommended curriculum
on computer science and information systems. Today, it is very likely to find at least one chapter on the ER
model when a person randomly picks up a college textbook on information system design or databases. It is also
very likely to walk into a college classroom to attend a class on information management and see that the ER
modeling is being taught there. For example, at LSU, the ER model is being taught in 3 different colleges: the
Computer Science department in College of Basic Sciences, the Information Systems and Decision Sciences
Department in College of Business, and the Industrial Engineering and Manufacturing Systems Department in the
College of Engineering. In other universities, the ER model is also taught in a variety of departments and
colleges. For example, at Berkeley, the ER model is being taught in 2 or 3 courses at the School of Information
Management. As another example, the ER model is being taught in the Computational-Biology/bioinformatics
programs at University of Pennsylvania, Drexel, University of Virginia, and Hong Kong University. There are
more examples of college courses covering the ER model.

From 2005 to 2009, Professor Peter Chen was a member of the U.S. Air Force Scientific Advisory Board. From
2004 to 2006, he was a member of the Advisory Committee of the Computer and Information Science and
Engineering (CISE) Directorate of the U.S. National Science Foundation (NSF). Dr. Peter Chen was a member of
the Airlie Software Council, which consists of software visionaries/gurus and very-high-level software
organization executives, organized by U.S. Department of Defense (DoD). He was an advisor to the President of
Taiwan’s largest R&D organization, Industrial Technology Research Institute (ITRI), with over 6,000 employees,
which has been the driving force of Taiwan’s high-tech growth in the past 3 decades. Since 2004, he has served as
an advisor of DAMA International Foundation, the advisory body of a large international professional organization

of data management professionals and Chief Information Officers.

Dr. Peter Chen was one of 5 main US delegates to participate in the 15' IEEE USA-China Computer Conference,
which was held in Beijing in 1984, and to meet with PRC high-level leaders and government officers in the Science
and Technology fields and the Education area,

Dr. Chen has been a keynote speaker for more than 30 international conferences and workshops. He had teamed up
with an Executive VP of Software A.G. (one of the largest software companies) giving seminars around the world
on information technologies.

Prof. Peter Chen is also the Editor-in-Chief of Data & Krowledge Engineering, the Associate Editor for the Journal
of Intelligent Robotic Systems, Electronic Government, and other journals. In the past, he was the Associate Editor
for IEEE Computer, Information Sciences, and other journals.

At MIT, UCLA and Harvard, Dr. Chen has taught courses in /nformation Systems, Systems Simulation,
Telecommunication, Computer Performance Modeling and Evaluation, Systems Analysis and Design, Database
Management & Programming Languages, and Office of the Future. At LSU, he has been doing research and
teaching on Information Modeling, Software Engineering, Data/knowledge Engineering, Object-Oriented
Programming, Internet/Web, Java, XML, Data Warehousing, E-commerce (B2B and B2C), Homeland Security,
Identity Theft, System Architecture, Digital Library, and Intelligent Systems for Networking (Sensors Networks, Wi-
Fi, and Cellular). '

Professor Peter Chen is the Principal Investigator of a large NSF-funded multi-disciplinary project on profiling of
terrorists and malicious cyber transactions for counter terrorisms and crimes. For more detailed information about
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this project and its participants and publications, please browse the webpage: www.csc.lsu.edu/~chen/NSF-
Project.htm .

He is also a Co-Principal Investigator of another large project on “Secure Cyber Space Center,” sponsored by
Board of Regents (BoR) of Louisiana, LSU, and Louisiana Tech University. The research focus is on enforcing
cyber security using sensor networks. One of the objectives of this project is to perform research work to support
the provisional Air Force Cyber Command in the defense of cyber attacks.

In addition to the NSF project and the BoR project, Dr., Peter Chen has been the Principal Investigator or Co-
Principal Investigator of various projects in system architecture, information/knowledge management, software
engineering, and performance analysis sponsored by many government agencies and commercial companies.

He is also active in Digital library research and construction. He is a member of a group of experts led by Dr. Raj
Reddy of Carnegie-Mellon University (CMU) to create a large digital library of over one million books. In this
project, he serves as the Executive Director of US-China million book project.

More details of various honors and awards received by Prof. Peter Chen can be found in the section on Honors &
Professional Activities.
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Entity Relationship {ER} Modeler, Database Diagrams and Database Design - Aqua Data Studio

For Windows, Linux and 05

X, Aqua Data Studio’s
Aqua Data Studio offers an Entity Relationship {ER) Modeler far — — : features and capabllities
all major RDBMSes, It's a full-featured Schema Medel too! for =T,
database administratars and database developers to diagram
databases and visualize schema relationships. The Entity
Relationship (ER) Modeler, advanced query toals, visual query

include:

082 QL Bebugger
“Oracle 5QL. Debugger

bullding tools, schema compare tools and a broad range of o M3 SQL Server Debugger
features help database developers create ER diagrams and work efficiently and productively. Any database you Sybase SQL Debugger
connect to in Aqua Data Studio can be diagrammed with the ER Modeler! ) ER Modeler
¥isual Editing
Aqua Data Studio ER Madeler Benefits Subversions (SVH) client
. . o : - Script Database Design CVS client
’ Diagrams into Databases; SVN Repository Browser
Edit database structures CVS Repositary Browser
in a database design Autccompletion across 0Bs
diagram, modify schema Server Side Comments
objects, alter entity Morph to Delimited List
relationships and then SQL Formatier
automatically script the Visual Explain Plan
changes into a database ProcedurafPackage Editor
OSsSX from the ER model. Script Generator
Server Script Generator
E ng itw Re l%tjig:l-ls—h-ig (E R). MQd.Qla Share Database Deslga:\: Execution #anitor
48 E, Gfdette. . L., WIFh Aqua Data.Stud{os Explain Diagram
T T _r:;_ o Entkies built in Su!?verswn {SVN) mport Tool
:: v';:: Table and CVS clients, share . Export Tool
| [N your ER Models and Object Search
: f EF Wiew datal?ase ?ntityi Parametenzed Seripls
! o ::;Jm r ’—_’} Nete relanoknshtps w;th and much more...
i B Customerl 1 nchar (S) D Region co‘l":'ot: Eri 50; ey can ‘ .
: : E:::’;::? i ; coftabarate on your Full Documentation ]
. RequiredDate : dalstine " =] Relationships data.base madels in -
; r E 3:::?: et [ %»:' . "L OnetoMany version control. :ommuniw Mailing List I
T SQL {History} Archive:
The SQL History Archive L337 Support |
can automatically store
cevmm o e
ays, months and years) —

and can be searched and
filtered later for easy
reuse of queries. This
archive is also extremely
useful for auditing
purposes (Sarbanes-Oxley
Compliance).

Includes Database
Administrator Tools For
Oracle, PBZ, M5 SQL
Server, Sybase and
MySQL

Instance Managers:
Provides manageability of
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the database instance
atlowing the user to view
and modify server
parameters and viewing
server version
information.

Storage Managers:
Provides manageability of
databases, database
devices, storage and dump
devices and caches,
allowing a user to
visualize and maintain
storage.

Security Manager:
Provides manageability of
logins, server roles, users
and roles allowing the
user Lo manage
permissiens, roles and
security of databases.

Session Managers:
Provides manageability of
database sessions
including user locks which
allow the user to monitor
and kill sessions.

and much mere!

Home » Screenshots » Downloads » Documentation » Support » Licensing » Contact « Privacy Copyright© 2001-2010 AquaFeld, Ing. All Rights Reserved
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TMS Data Modeler

The ultimate tool for modeling databases with an easy and simple interface.

Overview
Supported databases
Features

User comments
Purchase a license

TMS Data Modeler is the ultimate tool for modeling databases with an easy and simple interface. It provides
powerful features you need, such as diagramming, reverse engineering, SQL script generation and version
control. It keeps track of your changes and generates SQL scripts to update your database according to
them. It has smooth integration with development tools like Delphi and C++Builder. And all of these features
are accessible through a very pleasant user interface.

Overview

Design your database model

Entity relationship diagram editor (ER diagram)

Create tables in diagram and/or in tab forms

Multi-diagram interface

Project validation allows you to trace errors in your model

Supports logical (application-level) domains

Design tables, fields, domains, indexes, triggers, relationships, constraints, views, procedures, generators and
other database objects '

¢ Several database systems supported and more will be added

Database development lifecycle

Reverse engineering of existing databases

Generate SQL (DDL) scripts to create databases

Keep track of your changes by archiving and managing versions
Compare models between versions or between projects

Generate Alter SQL scripis 1o update database according to changes
Convert model to a different database system

TMS Data Modeler can be integrated with Delphi and C++Builder

Simple and easy

¢ Automatic online updates
+ Modern ribbon interface
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¢ Tables and other objects organized in tabs, al] accessible through one click
o Easy and quick navigation. Create tables and fields swiftly
o Multi-project interface in Microsoft Office 2010 style, with cutting edge design

Supported databases

@ @ k? wﬂ‘h‘ a?:?x?s coRACLE

Absolute Database
Firebird 2

MS SQL Server 2000
MS SQL Server 2005
MS SQL Server 2008
MySQL 5.1
NexusDB V3

QOracle 10g

Features

Entity relationship diagram editor (ER
diagram)

Design ER diagrams using Data Modeler.
You can add tables to the diagram, see the
relationships, change several display options,
and much more.

Create tables in diagram and/or in tab forms

If you don't want or don't need to model your database using diagrams, you don't have to. Data Modeler allows
you to create and manage database objects directly, without having to deal with visual diagram designing. It's up
to you.

Multi-diagram interface

Create different ER diagrams in a single project. You can put different tables in each diagram, making it easy to

document and separate your application if it's too big.

Project validation allows you to trace errors in your
model

9:53:52 AM Tuesday, September 21, 2010 http://www.tmssoftware.com/site/tmsdm.asp RS8N0



,
B
=l

!

T Ty L e mmrere s s o PR il
Tl et o v a
4

7]

A

Supports logical (application-level)
domains

Use domains as an abstraction layer for
your data types. Even if your database
system doesn't support domains/user-
defined types, you can do it at
application level in Data Modeler and
make it easy to maintain your databases.
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Data Modeler performs a validation in your database model
checking for design errors. It also displays warnings about
your project, such as usage of reserved words and tables
with no primary keys, among others. This validation allows
fine tuning of your database model, and avoids future
problems after your software is in production.

Several database systems supported and more will be added

Manage many database objects

You can use Data Modeler to manage not
only tables and fields, but several other
database objects. Data Modeler supports
indexes, triggers, relationships, constraints,
views, procedures, generators, etc, Each
database system has its own set of objects

Data Modeler supports a number of database systems and new ones are in our roadmap to be included in future

versions.

Reverse engineering of existing
databases
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Import your existing databases and start
using Data Modeler quickly. The
reverse engineering tool connects
directly to your existing database and
extracts all the information you need,
such as tables, fields, foreign keys and
other objects.

Eatabase raverso engineering

-, 2 odl s R P
e, Makir $bte Pr ol il
1) Fuls ey Cmaei

L EA T ke G S

=y

Larvw v o Som be bt o puter munaly)
WA
g iy
¥ L Vit mingrmked oAy
ML i i e Al o) S
L) f ]

Siawy SRR SR e b Generate SQL (DDL) scripts to create databases
:: a‘t:‘:‘n‘:;‘:::‘;;‘::‘:l:&ﬂ:nu.u WIT WOLL [-3
” LIRrerTima; EAINIINE Wl Wil . . .
Pl B BoCiisine ot Use Data Modeler to generate the SQL script that will create

| e T all your database objects. You can choose which object
vribioes Drraty sy o types to generate.,

i
|
1) l ITFeerIavarity} TXTEOEA ©
x
[T
"
M. Trrocrsarrese) WABEAN (LTI BT XL,
L ' COMITIALNT | fyrorieg KeyoslogIBl FRIOAT TIT fCeverlogifl
"o
N 20
ar |
W QAT TARLE (filusvietiss |
1, PEllwstretaoads) IETLELI ISOETITRMALL. 27D P
a . Disglest OC
L1 PRI T elTata; GAIEILEX v it
0 CIRITARIST ITF ITIvRaeiboe Nesifieatens b CTFATRT Igetantraan,
W ZIRSTOALFT [PE_ILtaecretion tiicsceeriotfD] FEDXGAY TIT | |Iiisacsechoal®l

P

POV CIEATE TLLL DMNpepidene.
LM raopweiasechlil JNALIIWT LERIINIG 30 RSP FULL.
L, N

Keep track of your changes by
archiving and managing versions &,
[PV S— Fie rane 1 [

With Data Modeler you can archive J :é %EE et A .
project versions/add checkpoints. This 8 RS [ s
way you can have the history of all i P e s 5ot % e
development stages of database ! pmean Semleantorariomwa T
modeling, and also compare between Efenmmsmmor
versions and see what has changed from o
one version to another B R
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Compare models between versions or
between projects
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Generate Alter SQL scripts to update
database according to changes

Data Modeler creates SQL scripts to
alter your database and update the
structure. By using the comparer and/or
checking differences, you can easily
generate the alter script related to the
differences and have your database in
sync with your project.

A full comparer is available for you to
check the differences between two
models. You can perform comparison
between two versions, or even between
two projects. The comparer provides a
very friendly visual interface that shows
the differences in a tree view and also in a
SQL diff format, From the comparer you
can choose which items you want to
update to generate an Alter SQL script.

Swror [!'-.-q [ P — '3”_ I
1
ey} M VR St TG Frwtard g et 400 Rarver 2000 = —
“returd T MU Serer 01 Proird e MS 10 e 2303 1E
- I 1

[ st 2 e 2%g
intg M S 200 Praded 2
H g 31 s 208 08 501 S0reed
T 3, Survw T Cracw ¥
E‘ﬁ!ﬂ.hmlm!

TMS Data Modeler Library

[}
T
.

¥

TRALE [ashiekis] AT {dwmbtly;
YARSELS by L

ICFIATE TARLE [awsbimetr] ©
(a3 JWTTMEE ILENTRIFI.FL00 RLD wULL,
1 k] YLRSALR YRG0 FOLLL
Ipmasa] TRACILF I F LD A
Jadirern] VAWK 1K)
(aLEy] TRRSTIAN (3Oh WLL,
1 1] TutElry ToLL,

10NN TR VREIRAE ) T,
OUFITEAIRY [Frimanteal? FDSHT #XT 1loae 38

Il:u.ul THIEE TAOEN ogrromsrnams| (N [EuslaRIf
| i i o
£

1
JLLTEN TR [aaler] ROC SMATLLLNT aoatcmat kales]

Convert model to a different database
system

If you want to target multiple database
systems, you can easily convert your
project from one database system to
another, Data Modeler provides data type
conversion maps between the databases,
and allows you to create your own
custom conversion map.

RS803
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TMS Data Modeler can be integrated with
Delphi and C++Builder, thanks to the
component package TMS Data Modeler
Library.

TMS Data Modeler Library (DMLib) is a
collection of classes that allows you to read
the whole structure of a database (tables,
fields, procedures, indexes, etc.) from a TMS
Data Modeler project file, using a Delphi /
C++ Builder application. After modeling
your database with TMS Data Modeler, you
can use TMS Data Modeler Library classes
to have the database structure information
available in your Delphi application.
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Modern ribbon interface

Data modeler is one of the few database modeling tools
that offers the modem ribbon interface. It's much easier
to use, nicer to look, and all options and features are

available with less menu clicks.

Automatic online updates

Like any modern software, TMS Data
Modeler checks for new versions in the
internet and auto-updates online. You will
always have the latest version of your
software.

Generate Ched: Mer;uei
script
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Tables and other objects
organized in tabs

Don't edit your tables,

Table name Description

fields and objects in modal
forms or windows that

overlap each other. Most

|ProductDescriptlon |

tables and objects in data

modeler are displayed in

tabs, making navigation
very similar to browsers
like Firefox and Internet
Explorer. You can have
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many objects open at the
same time, all accessible
through one click.

Easy and quick navigation, Create tables CEEL e e T R TR L g e |
and fields in a glance 3w G X3 N e Queeesswe |
832023 v irnims
Everything in Data Modeler was designed to o e e &
be easy. Objects are displayed in tabs, and PICo i | fe-iendBRR
creating and editing fields don't require you F et et e - .
. . ' Eisnananstmpivatd] [T EEIRS Y- T 3%, B0 PURIV VIR TUAN &
to open another window. Everything is == i || I j
simple, clean and accessible through e TR ST l
keyboard in a smglg window. Create your e ———— TR A TR
tables and fields quickly. oo ' e e o (s,
e | e
g s is o | I '
Setrbev I breer D, Yontem ), i R r————— |

Multi-project interface

Open several projects at the same time.
And you don't need to deal with MDI
interfaces. Every project has its own
taskbar button and you can easily switch
between projects using regular
Windows Alt-Tab function.

User comments
I am very happy with you product, it meets just about all of my needs and is great value for money.

Mike Hamilton, via email

- Your product is by far the most pleasant tool to use. No other product even comes close to its ease of use.

- It is currently the easiest to use especially for those who neither want or need to have to spend lots of time learning
some of the competitor's products.

- Data Modeler makes this an almost pleasant experience where you can work with a minimum of technical
knowledge or be able to delve deeper where necessary.

Bill Marshall, via email

Buy online

T2
g Deoucth [N

B
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TMS Data Modeler Single developer license for commercial use
free updates for a full version cycle (from current version to v2.4) and free priority support: 95 EUR
Please choose your language |E_ng|Eh_ - 'f"l and order immediately or add to cart

Copyright © 1995 - 2010 TMS Software v3.3
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Toad Data Modeler EBASEESVare

Producis

Live demo Download Order

' Toad™ Data Modeler 3 - database design tool

» Oaabase design and
ontity relatianship
diagrams (ER diagrams}

Raverse engineering

SQL-eode genaration

HTML and R3F reparts
“Maintenance

CI.IS!OI‘;ﬂ;Bu‘Oﬂ -

" Supported dntabase
syslams

Requir;amenls

’ Whal's new in v: 3._6- o

Toad™ Dala Modeler BETA

BETA Frogram - expecl
mare...

This software is for all davelopers, database designers and for all who viant 1o create and mainlain their database
structures effechively. Key features include:

[

Entity relationship diagrams - both Physical and Logical medeling {incl inhentance)
Support for various databases (Oracle. M3 SQL Server, MySQL, Sybase Ase, PostgreSQL, DBE2Z)
Generation of SQL (DDL) scripts

Reverse enginearing

Gengration of Alter Scripts

Model Update and Model Merge

Ganeratian of dotailad HTML ard RTF documentation

Conversion from Logical to Physical model

Support for Unicodo

UNDD f REDQ

Modeless dialogs, user-friendly GUI

Editable forms, scriptable objects...

- - - O -

Entity relationship diagrams - ER diagrams

Using the graphically very well arranged Entity Relationship Diagrams {ER Diagrams) you can easily create and
maintain your dalabase structures. In your models you will have all the enlities, attributes, domains, primary keys,
foreign keys. consiraints, relakonships, indexes, dascriptions, noles and ather physical and logical data, laid-outin a
Iransparent order. YWhile creating models you will have a perfact vizw of ail database alements

Triggers, Procedures, Views....

Toad™ Dala Maodaler supports Funclions Procedures Trggers, Views, Packages, Package hodies Objecl types.
Obyact type bodies. Saguances and Synonyms etc

Loupe and
Qverview panes

Changeable
nolation

English , Czech
Cepynght 2000 1010 Quest Software Inc, CHARONWARE. w1 v

Utehlowa 26505, Oatrava, 740 IG. Crech Hopublic (hurepean Uniga
Pty cwtey Dasestudio o Database design ard modgebng ool

RS807
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0L Maestro Group / Products / MySQL 1 SQL Maestro for idySQL / Product tour / Database Designer

SQL Maestro for MySQL product four ¥ Download = Buy

Features of SQL Maestro for MySQL:

Product tour

-+ Getting Started % Security system

' Database Management * Querigs and Scripts
* Warking with Database Objects 2. Working with Data
D patabase Designer " BLOBs and Diagrams

¥ Working_with Tables

Database Designer

[
Database Designer allows you to create 1 ”““"*’;:;’::ﬁj;?m’"“ﬂ
physical ER Diagram that will represent ] =
objects in your MySQL database. A diagram '_‘Ezmﬂt:“z} 3':“.:‘-:
represents the tables of your database and ,E:'::‘::.:";:'_'; '—'E:;.":‘..

the relationships between them. The toof is
intended for reverse engineering and
database modification in an easy and
powerful way. It helps you to simplify
database maintenance.

You can add an existing MySQL table to the
diagram using popup menu in the working

ared, vt wilh Lhe conesponding link on the v ::t;?;_%}; = A=
Navigation bar. Tables also may be dragged - i ot
on the diagram from Explorer and the simitar Click to enlarge @
to Explorer tools like Object Manager and

Object Browser.

Partners v
All the diagram objects are available for

editing. Just double click the object (table or

m retationship) to view/edit its properties within
the corresponding editor

MySLit S

Along to reverse engineering the tool
allows you to apply best fit {o the diagram.

READY PARTNER

You can also see the print preview of the
diagram.

Easy and clear features allows you to adjust

the scale of the diagram and the position of

the visible part. Mave, Hand, Zoom tocls
RS808 with a set of shortcuts and a toolset for
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Testimonials v

Fred Hildenbrand:

"1 have purchased MySQL
Maestro and like It very
much, it has made it much
easier to deal with DBA
maintenance and table
replication as well as a
quick way to create SQL
statements with the
graphical query tool. Good
job on a fine product”.

Padster Reynolds:
"Good software that has
become one of our must
have tocls - wouldn't like
to be without it these
days. Keep up the good
waork™,

More [
Add your opinion [

Customers v

clena.

More ]

Become a customer

| S|
R PR e e b R et TN i

Hf
1

Click to enlarge &

aligning are also available,

Besides the Database Designer allows you to
Load a diagram from file, Save to file, and
Save as image (Bitmap, GIF and IPEG
formats are supported).

All the ER Diagram elements are
customizable.

You can set table height option to resent it
on the diagram as caption only, key fields,
etc.

You can enable showing of the grid and
snap to grid function. Then diagram will be
coverad by points disposed on the same
interval between and when you will move the
table or other object, its upper left corner
"snaps” to the nearest grid point. Interval
between grid points can be changed.

The Colors options are to attune the
Designer appearance to your taste

Srvioan fogent ] Sgpeseme:
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Click to enlarge &
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Wark with MDG Technologies
Import MDG Technologles
Extensmons - MDG Technologies
Archimate

Data Flaw Dragrams

Entity Relatlonship Dragrams (...

Erikssun-Penker £ 15
GoF Patterns

1CONEY
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b Indax deling Languag Speclalizod UML Models

MDG Tachnoloplos - Using Entlty Relstlanship Olagrams

{ERDs)

Entity Relationshlp Dlagrams {ERDs)

Note:

Entity Retationship Dlagrams are supported in the Comporate, Business and Software Engineering, Systems Enginetring and Ultimate
editions of Enterprise Architect,

The following text is derived from the Entity Refationship Model entry In the online Wikipedia:

An entity-relationship model {ERM) is 3n abstract and conceptual representation of data. Entity-relationship modeling is a

About Us

database modeling method, used to produce a type of canceptual schema or semantic date model of a system, often a reiationaf |

database, and its requirements in a top-down fashion. Dlagrams created by this process are called Entity-Relationship Diggrams, |

ER Diagrams, or ERDs.
For further informatlon on the concepts of Entity Relationship Clagrams, refer to the Wikipedia item and its Hnked sources.,

Entity Relationship Diagrams in Enterprise Architect

* Entity Relationship Dlagrams in Enterprise Architect are based on Chen's ERD bullding blocks: entitiés are represented as rectangles,

attributes are represented as ellipses and relationships are represented as diamend-shape connectors. ERD technglogy In Enterprise
Architect assists you in every stage from bullding conceptuzl data models to generating Oata Definition Language {DDL) for the target
DBMS,

Entemrise Architect enables you ta develop Entity Relationship dlagrams quickly and simply, through use of an MDG Technology
integrated with the Enterprise Architect installer. The Entity Relationship diagram facllities are pravided in the form of:

* An Entity Refationship diagrarm type, accessed throogh the New Diagram dlalog

® An Entily Relatipnship Diagram page in the Toolhox
» Entity Relationship etement and relatlenship entries in the Yoolbox Shortcut Menu and Quick Linker.

Enterprise Architect also provides transformation templates to transform Entity Retatianship Dlagrams into Data Modeling Diagrams, and
VICE versa.

Entity Relationship Diagram Toolbox Page

You can access the Entty Relationship Olagram page of the Toolbox through the Mere taols | Entity Relatlonship Dlagrams menu
aption, The following lcons are avallable:

* Entity (s an obfect or concept that s uniquely Identifiable. The property of Muitiphcity in the SourceRole and TargetRole definitions
for the Relationship connector {below) can be used to define the cardinality of an Entity that particigates in this relationship.

» Attribute Is 3 property of an entity or a relationship type.

* N-ary Assgoiation represents unary [many-to-many recursive} or ternary relationships and can also be used to represent
relationships that have attributes among the entities; Mote that the N-ary Association element should always be at the target end of
a connector,

» Connector is a connector babween an Entity and an Attribute, and between two Attributes,

» Relatipnship is a dlamond-shape connectar, representing the meaningful association among entities,

» Disfoint and Qverlapping represent the relationships between the super-ciass Entity and the sub-ciass Entity.

Tagged Values

Some of the Entity Relationship dlagram components can be modifled by Tagged Values, as indicated belows:

Component [Tagged Value

RE810

Entlity isWeakEntity If true, this entity is a weak entity,

Notes ' : ’ o ' i




Attribute attributeType Four options:

* normal Aftribute
» primary key attribute
+ multi-valued Attribute
+ dorived Atiribute,

cermmenDataType Defines the common data type for each atiribute.

dbmsDataType  |Defines the customized DBMS data typa for each atiribute,

Note:

You must daflne the customized type first through the Sottings | Database Datatypes menu option. Also,
set the commonDataType tag to na to aclivate the divnisDetaTypo tag.

N-ary isRecursive If trua, the N-ary Association represents the many-to-many recursive relationship.

Association
For one-to-many and one-lo-one recursive relalionships, we suggest using the normal Refstionship
connector.

Relatlonshlp|isWeak I true, the Relationship is a weak relationshlp.

Disjeln Participation Two oplions: partial and total.

COverlapping

Diagram

A typlcal Entity Relationship Diagram is represented below:

RS8I1
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Tip:

Sometimes you might want to limit the sireich of the diamond-shape Relationship connectors. Simply pick a Relationship connector, right-
click to display tha cantext menu, and select the Band Lineg at Cursor option.

Disable Entity Relationship Diagrams :

1f you prefer not to use Entity Relationship Dlagrams in Enterprise Architect, you can disable It (and subsequently re-enable it) using the
MG Technologies dialog {Settings 1 MDG Technologies].

The material {“matedal” incudes all pages, documents and on-line graphics) on this wel site Is protected by copyright law. (C) 1998-2010 Sparx Systems Pty Lid.
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\ What VP-UML Provides?

‘mi { UML Modeling

L“F Requitements Capturing

Database Design

;ﬁ’ Business Process Modeling

v B

\ zg%?zl\dlnd Mapping

Design database with entity relationship diagram. Generate UML class diagram.
share | BI1 W@ &

-E{'E Diagrammung Toulsel

Entity relationship diagram

Entity relationship diagram (ERD) is used 1o present the
Entity-Refalignship Madal in software enginsering Industry.
ERD can be used for visualizing conceptual data struclure and
physical database sghema. Visual Paradigm for UML supports
conceptual, logical and physical dala modeling.

The following movie shows how 1o create concepiual dala
model and transil the congeptusl data medel to physical. The
movie shows also lhe modeling of physical database schema,
stored procedure and generates DDL from physical database
design.

.:Ja Code and DB Engineering
1

L.

@ Impact Analysis
g Report Genaraton

ﬁ Interoperabiity & Integration

' & Supported Standards

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

774 Screenshols

VP-UML

Quick Start
Download POF

Tutorial
« Drawing enhty rclationshnp disgram

User's Guide
& Drawing entty relalionship diagram

Online training
VP-UML + Basic database modeling technique {Free)

User's Guide ¢ Database modelng with Oracle (Paid)

Online > Know-how
*® Pinmng cpen specilficaton m ERD

VP-UML . . Define sample data in ERD I
ggzgasdl:gs t ; 3 Input sample data or initial database data when design
LOME v‘ WSS AR dalabase with Entity Relalionship Diagram {ERD). The
August 18, 2090 Nk, ) g BN e g generated database initialization script includes insert sample
Freaku e o data to the database
_spm%?ikﬁﬁf. '

g Visual Paradigm i S— p— ;!m:::"""jll RS813
. d_. [ -— mEm w v X rEm T
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Tutorial

product adoption » Spacifying defaull data \n database dasign
roadmap
Download PDF
" 1OMB . N
Auqua 17, 2010 l_ Synchronization between ERD and class
diagram

. . . Entity relationship diagrams {(ERD) presents persistent
LECELEIELI R REREUE i cture of the database, and class diagrams presents object

User Meeting 2010 struciure in memory, There is allgnment between ERD and
November 9, 2010 - Munich Germany class diagram. For example the column in enlity can map to
attribute in class, Visval Paradigm for UML supports
Register NOW generating class dagram from ERD and synchronize changes

from ERD lo class dwagram, and vice versa,

Tuterial
» Generate class diagrams fram entity refationship diagrams

User's Guide
¢ Generate class diagram from ERD

Entity Relationship Ohject-Relational Mapping diagram

Class Diagram  Diagram Object-relational mapping diagram {ORM diagram} presenls
the mapping between classes and entities visuelly.
Visualization between classes and antities can help developer
to gain more understanding of how a row of data in database
transform tofrom object in memory. The following movie
shows how to visvalize the mapping between classes and
entities.

Stored procedure and trigger

Visual Paradigm for UML can design, reverse and generate
stored procedures and database lriggers. Flexible grouplng
helps to group stored procedures and triggers in meaningful
way.

User's Guide
s Drawing stored procedures

« Requrements Captuning Business Process Modelng »
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Index > Other 3rd Party Tools > Software Tools > DeZign for Databases
DeZign for
databases to
create ER
diagrams

Topics

Summary

History

What is great about this product
Supported Operating Systems and
Versions

Installation

What it does

Who should use it?

Competitive preducts

Detailed review .
Shortcomings Ratlng

Cost and where to buy
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19-March-2001
Author: Ashutosh Gaur
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Click to enlarge

Summary

For a database to support the activities of a business, it needs a good blueprint and a sound foundation: the Data Model. Data modeling
(usually) occurs in three phases: conceptual design, logical design, and physical design. The conceptual design phase uses an entity
relationship diagram (ERD) to graphically represent the business' data and information requirements and is the most crucial phase of
the software development life cycle.

An entity-relationship diagram is a technique that creates a graphical representation of the entities, and the relationships between them,
within an information systern. For more information on Entity-Relationship Diagrams, visit

« hitp://devworld.apple.com/echpubsiweboebjects/System/Documentation/Developer/EnterpriseObjects/DevGuide/ApA_ERMd himl
« http:/panoramix.univ-paris1.ft/fCRINFO/dmrg/MEE/misop003/

Datanamic provides the database designers with an effective tool, DeZign for Databases, to create ER diagrams and then, to generate
schema scripts for the same; effectively taking you through all the design phases {0 arrive at a physical design. It's an excellent tool,
especially for database programmers who want {o consider database designing as the next step in their professional development.

The tool is capable of creating schema scripts for a variety of target databases including Oracle, ANSI Level2, dBase, IBM DB2,
Informix, Ingres etc.

RE816
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¢ Back to top of file

History

DeZign was developed by Rick Van Dijk from Netherlands. The too! was developed so as to keep the task of data modeling as simple
as possible for database architects. As a result DeZign was kept very simple and intuitive, One deesn't even need te go through the
'Readme’ file {I could just start off with the tool once it was installed).

e Back to top of file

What is great about this product

DeZign provides the database designers with an effective tool to create ER diagrams and to generate schema scripts. It's an excellent
tool, especially for database programmers who want ta consider database designing as the next step in their professional development.

Since the tool is capable of creating schema scripts for a variety of target databases including Cracle, ANSI Level2, dBase, 1BM DB2,
Informix, Ingres etc. there have been some compromises made to the functionality provided but these generally do not act as an
impediment for most database designs.

e Back to top of file

Supported Operating Systems and Versions

DeZign runs on all 32-bit Windows platforms including wing5 / 98 / 2000 / me and NT. Unix / Linux are not supported vet. “DeZign for
databases" requires a minimum of 4MB RAM and will run on a 486 processor. Disk space required is 4 MB.

e Back to top of file

Installation

The licensed version of the program can be downloaded from Herault's web site here. Installation is pretty simple and straightforward.
Once downloaded from Internet, installation takes just a matter of minutes.

s Back to top of file

What it does
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DeZign provides a design environment that is quite intuitive. The Help is well organized and can act as a ready reference.

Coming back to the application, there is a large space kept out for the actual diagrams and that makes it easier to work on, compared to
Qracle Designer ER Diagrammer. Simplicity of the user interface keeps the designer more focussed.

The tool comprises of numerous wtilities and aids such as

= An entity relationship diagram (ERD} editor : Simple and efficient compared to other similar tools, What [ liked most was the
provisicn of a large amount of custemizable space for the actual design.

+ Support for ER modeling techniques : Modeling techniques related to the entity relationship desrgn are well supported. There
are some functions that are absent but they're the ones that are generally not reguired.

+ Fast graphics manipulation : This is one area where DeZign outperforms many other database design tools. Those of you
who've worked with Qracle Designer will get a welcome break,

» Automatic schema-generation (DDL) : This capability is more or less required by any database design tool, and is present in
DeZign as well.

« Full control over schema-output ; The DDL generated are flushed to a text file that can be edited before running the script to
create the database.

e Ability to define indexes ; Indexes can be easily defined during the design phase itself. The user interface for index generation
is very simple and intuitive. Simple or composite indexes can be generated with ease.

« Automatic foreign key migration at design-time : Parent-child relationship among entities is autornatically converted to
referential integrity constraints (Foreign Key Constraints) when the DDL scripts are generated.

« Automatic resolution of many-to-many relationships : Many-to-Many relationships are autornatically resolved into two one-to-
many relationships and the DDL for the third table gets automatically generated in the script.

« Template driven schema-creation : The physical database (the SQL script) is generated based on the contents of the template
files (*-tem). You can edit it in notepad since it is a normal text file. If you need to adhere to some standardization or a naming
convention, all you need to do is to medify this file. The same technique is used for the reports (*.rep files). Working this way
makes it very easy to support a new database. All you need to do is to create / modify the *.temn file based on your target
database.

« User Defined data types : Users can define their own datatypes that can then act as dornains. These domains can then become
the datatype for attributes of different entities defined in the diagram.

o Dasign Version Control ; With the version-control system you can maintain several versions of your dlagram You can switch
between versions making any of the previously saved versions as the current one.

¢ Reporting : The tool comes with a powerful report engine. Reporis ¢an be generated as text/HTML files. Reports detailing the
changes made to the data model across versions are very useful. The entire ER diagram c¢an zalse be saved as a bitmap, GIF file
or as windows metafile.

» Back to top of filg

Who should use it?

Database architects can benefit most from DeZign. it is also a great tool to database administrators who run the scripts. Even the
design changes made over time can be easily incorporated and viewed diagrammatically.

This tool can act as an excellent launch pad for database programmers who wish to take to database design as a career advancement
move. It is very simple to use and the reference help is straightforward enough to understand.

« Back to top of file

Competitive products

The major competitor for DeZign is 'ERWin' from Computer Associates. It does more or less what DeZign is capable of. However,
DeZign has a far better reporting capability that is very essential. The number of supported databases by ERWin is far greater than
those supported by DeZign.

The second major competitor is Oracle's Designer/2000. Though the Designer/2000 is a much bigger and cemplex application
compared to DeZign, it doesn't have much support among the database architect communily, Further, it doesn't support databases
other than Oracle. Designer/2000 assists in the entire software development life cycle, right from database design to front-end GUI
generation. However, this tocl is extremely slow even on fast processors with sufficient amount of RAM.

PowerDesigner from Sybase is yet another competitor in this field. However, this again, like Designer/2000, is a very 'Heavy'
application. One cannet just start off with modeling databases without going through the user manuals and/or Help.

9:57:15 AM Tuesday, September 21, 2010 hitp://www.orafag.com/tools/heraut/dezign.htm RS®I®



DeZign scores better than all these applications if the purpese of purchase is just database design. it's cheaper than ERWin and costs
peanuts compared to Designer/2000 or PowerDesigner,

« Back to top of file

Detailed review

A detailed review of the current day GUI applications would easily fill up any book. The same holds for DeZign, There are 8o many
things this simple looking applicaticn can perform that it's actually quite difficult to summarize. |'ve selected a few important features that
are extremely useful:

ER Modeling : This is the major function performed by DeZign. Some advanced features like resolution of many-to-many refationship
and 'weak entities' are also supported. Once the design architecture is complete, scripts can be generated for any of the supporied
target database for creation of tables, constraints and indexes.

Version Control : DeZign helps you maintain the versions of your database designs. Oldef versions are automatically saved. Any
version can be made the current version to generate the schema. This way you can compare between different schema scripts
generated for each of the design.

Domains : You can create user defined datatypes that can then be used to define the datatypes for altributes of entities. If a change is
made to the demain definition, all attributes under this domain {or rather, having this domain as their datatype) are automatically
changed. Data characteristics can thus be standardized across the database with minimal efforts.

Help File : The help file acts more like a reference book and guide rather than the usual context sensitive help. it consists of detailed
documentation about the ER diagram, entities, relationships, cardinality, domains, indexes etc.

Schema Generation : Once the database archilecture is complete, scripts can be automatically generated. ‘Create Table' statements
‘create the tables with detzils about the check constraints, unique constraints, indexes, primary and foreign keys. Even the scripts for
varicus ‘Domaing' defined in the database maodel are generated based on the nature and type of the target database. All the datatypes
of various attributes in the ER diagram get automatically converted to the corresponding datatype in the target database. A ‘Drop Table’
script is also generated simultaneously. This is specifically required if there is a change/modification to the earlier design version for
which the script was generated using DeZign.

Reports : DeZign has a powerful reporting engine that can generate reporis of varying levels of complexity. The generated reports can
either be in Text or HTML formats. The reports can also be used to compare the differences between two design versions,
Supported Databases : DeZign supports schema generation capability for quite a few different databases like

ANSI 5QL2
dBase

DB2 {IBM)
Informix

Ingres
Interbase

MS SQL Server
MS Access
Oracle
Paradox
PostgreSQL
SQL-Anywhere
Sybase

"DeZign” uses apen type mapping. You can perform the datatype mapping from what you have defined in the diagram to the actual
supported datatype of the target database from with the application.

The "auto number"-data type will result in a trigger-definition with a sequence, trigger-definition with a generator, default value, datatype
or a special code for the target database.
» Back io top of file

Shortcomings

There are certain limitations with the current version of DeZign. Absence of a 'Search' facility in 'Help' is disappointing. The one
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provided is documentation style Help.

Supertype and Sublype entities are not supported. Though there is a workaround for such entities and the relationship that exits among
them, the ability of the application {0 support them would have been beneficial in designing complex business applications.

The 'Arc’ relationship is also not currently supported. However, DeZign Application Architect, Rick van Dijk tells me that future versions
will have these features.

Tablespaces and Storage parameters aren't supported at the moment but will be available in a fulure release.

The number of entities and relationships that DeZign can support depends on your internal memory. Even large database designs are
very well supported, However, you might run into problems if you try to save very large diagrams as bitmap files since windows has got
a limitation in the size of a bitmap. Therefore, it is recommended to export large diagrams to a Windows metafile. A Windows metafile is
vector based and therefore much smaller.

e Back to top of {ile

Cost and where to buy
A free trial version of DeZign can be downloaded from here

The complete product for a single license can be purchased for as little as $139 from www.datanamic.com

Rates vary with the number of licenses purchased.

Datanamic

Guido Gezellestraat 18
2384 TV Hazerswoude
The Netherlands

Tel: +31(0)71 3410483
Fax: +31(0)71 3410484
info@datanamic.com

+ Back to top of file

Support
The price of DeZign includes 1 year of maintenance and support, including minor version ¢changes

The support provided is excellent and during the testing of DeZign, | bombarded Heraut with numerous questions and queries, all of
which were answered promptly and politely.

* Back to top of file

About the Author

Ashutosh Gaur is a consultant seftware enginger working for Rsystems Ing in El Corado Hills, CA. He has extensive experience
designing and developing databases for different kind of businesses, including Insurance, Health Care, Shipping and Asset
Management, He ¢an be reached at ashulosh.gaur@rsys.com.

Can you write reviews and articles like this one? Why not become an editor or reviewer for the Oracle FAQ? Find out how you
can make money, get noticed and advance your career click here

FUEE AD AY ADDESIGMER.COM
REVIEW SOFTWARE PRODUCTS AND WRITE ABOUT
ORACLE, MAKE MONEY AND BECOME FAMOUS!

RS820
9:57:15 AM Tuesday, September 21, 2010 http://www.orafaq.com/tools/heraut/dezign.htm



{ HOME | ASK QUESTION | ADD FAQ | SEARCH ] E-MAIL US _]

RS821

9:57:15 AM Tuesday, September 21, 2010 http://www.orafaq.com/tools/heraut/dezign.htm



.

FREDY. )

informabion
management

How Your Business Works
W?"{-‘ g e e by . Lo
“f.t SEWHITE:

Sotad 5;54‘1.-«;4« : L Lbats

"1t Printer Friendly
- Email

Entlty Relatlonshlp Modelmg with UML
. Roprints

tsttanng e el oo eae, TN |_ .
Reador Commants [(NEW]

s | D BE

Robert A. Maksimchuk, Eric J. Naiburg

Like what you sea? Clhck hera to sign up lor informaton
Managemenl's duly newslelter io get the lalesl news, trends,
commentary and moie

If you don't know your destination, any road will lead you there, The goal of entily relalionghip {ER) modallng is 1o
creale a valid representation of Lhe entitias, Lhelr altribules snd ihelr retationships that will fulfilf the needs of the
business. White mosi of the available modeling nelalions can serve this purpose, the unified modeling language
(UML) allows you more flexibility to achieve this goal, aspecially when dealing on the business side of the equation,

Gatting Started

You don't need to understand every aspect of the UML to benefit from its use in ereating your logical ER modals.
When starting out with UML, you cou'd begin creating your ER diagram by sImply using cJasses {classes that have a
stareotype of "entity,” behave as any enlity would), aliributes and Lhelr associalions (.., relationships) to other
enlities, This is how many data analysts get their feet wet using UML for logical data modeling. As you can sea in
Figures 1 and 2, Lhe diagrammatic difference between ER models rapresented in the UML vs. olhar notations is
incansaquential.

: Entitys oEntiy»
- Order Treatment
i
H 0." 0.*
fﬂh 1 1 Aﬂs
«Entitys
1 Nurse 1
Wries 1.* writas
Q. o.”
. aEntitys raviows agniitye
| Prograss Note Addendum
0.1
Entitys

Care Plan Review Schedule

Figure 1: ER Diagram Using UML Notation
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= 4 However, UML provides you with a host of addillonal usaful capabfiities. For exemple, you can directly represent T LK.
§ 1 many-to-many assaclations In your data modals along with the sppropriale essociation (a.k.a. intersaction) enlity. The [ 7F
| asseclation enlity belongs to the relstionship and not to eilher of the two participating entities. This enables you to Wob Seminars el 3
! have afrue visualization of the mode! elemenis {ncluding additional atinbutes defined within the assaciation entity. [l 3
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This representation clearly highlights to all team members that this relationship needs te ba examined further. What :.J v Data Moduling Fund tals: A Practical Gulde |3k
business needs are being reallzed by this many.lo-many relatlonship? Does the association enlity contaln additional i for IT Prefessionals 3
attributes {beside the PKs of the olher entiies) hat suppor Lhe business naeds? Are there other atiributes thalcanba P -| » Arc Marlne: G!S for a Blue Planet B
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The Bigger Picture

with all the discusslon on notalion, Lhe bigger picture is oflen forgotten. Whera do all Lhese enlities and refationships

! originata? They spring fram the business requirements that Lhey are meant to serve. For years, sludiss have shown

: Ihe most frequaent reasons causing project fallure are: business pecple nol perticipating erough in the development of
Ihe sysiem, developers not undersianding 1he business or its obijeclives and unclear or constanily changing business
- requirements. Hare is where the UML provides valvable capabilities beyond other traditional notatisns, For example,

K who will use the database and how? Whal data secunity restrictions need to be enforced and which will be managed

§ -1 by different user views? A tradilional Togical data medel examines Lhe dala that is neaded, but doss nol provide a

i 7| business or system descriplon of why and how (he dala will be usad.

Hamrd ik e

% UML helps address such areas beginning earlier in the development lifacycle where you develop your conceptual g FRELCILTS
50| model, You can use tha UML's use casas to create & model of the system's existing andfor deslred functions. The i HEALTH IT
simplicity of use case diagrams allows Lthe business, database leam, and davelopment team {0 easily understand
these models, Use case modeling is a simple way 10 a) understand Lhe current business, b) elicit the desired

WRESTLING v/ ITH THE FEDS a
requirements for Lhe new system you are ¢realing, and ¢) eslablish who will be inleraciing with the system and how. ' '

In this way, you reach a clear understanding of what is expected of the system you musi build and gain agresment

from everyona involved. HOVEMBER 1416 2010
AT yrs SWISSOTEL CHICAGO | CHICAGE, IL
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* Figure 4: Use Gase Diagram

As you develop your use case models, you will discover the imporiant business enliies that are needed and come o
a common agreemeni of their definition, eary in the lifecycls. How many times have you seen disagreement on key
27| domaln entities in your business such as: Customer, Account or Agen1? How many imes has this gone unnoticed unk!
*+|  lwas too late, causing you to degrade your dalabase implemenlation?

Taking this approach te conceplual modeling, you may also choose 1o use the UML's sequence diagrams that show
how the users of the sysiem interaci with the Important enlilies you have defined. Not only does Lhis elaborate the
systern design further, 1L also helps to begin the definition of the user transaclions inko the database. For example, in
the Figure 5 you can see what entilies {e.g., Order, Treatment, elc.) the medical supply vendor needs 10 access.

- in o wrprmsrrs £ — e T e g

| T
| et | | |
H s I i
P ! ﬂ ' !
: AR & 1 i
; i A U i
| | i i
| o] ; §
1 | ! [I_l
] | |
l | | i

Flgure 5: Sequance Diagram

Only the Beginning

Of course, Lhere is much mere you cowld do with Lhe UML when daslgning databases {see UML For Database Design;
Naiburg and Maksimehuk). 8y just vaing the UML to create a valid concepival model of the system and then a logical
mode! that realizes thoss business needs, you will have an excellent foundalion for (automatically) transforming this
toglcal medel inlo an initial physicel data model upon which you can elaborate and build your databases.

Simply taking Lhese baginning sleps will empower you, the data analyst, 1o really become a data steward. Since you
can now 1alk a comman language with the business people and application developers, you can prolect the data
assets of your company from architecturai decay, redundancy and other data degradation that causes additional
maintenance, increased defects and aven project fallure.

By slaring with the UML at Lhe beginning ¢f the develapment life cycle, all stakeholders (e.g., business sponsors,
application developers, dalabase developers) can have a commen understanding of the project goals. Your UML
madels are the maps to your fina! destinalion. Once everyons understands where they are going and how o gat
there, your chances of successfully arfiving at that destinstion are much grealer.

I
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Robert A Maksimechuk is the date modeling evengelist for Rational Software Corporetion. Meksimchuk cosulhored
UML For Database Design, Addison-Wasley, 2001, ISBN 0-201-72163-5 with Edg J. Naiburg,
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4 Enic J. Naiburg Is the group maneger of business segments for 1BM Ralional Softwarg. Naiburg is responsible for

| managing the proguct direction for supporting businass and IT applications. Previously, he was menager of product

4 managemen! for Relional, focusing on the Rationa! Rose and Ralional XDE Frofassions! produet linas, he extended
the ability of Retional products to support database design and e-business solullons within the visus! modaling tools

space and the UML. Ho and Robert A, Maksmichuk coauthored UML Fer Dalabase Deslgn, Addison-Wesley, 2001,
158N 0-201.-72163-5. You can conlact him vie e-maill 8t ejnaburgiius wbm com,

4.1 For more information on related topics, visit the following channgls;

» Dala Modeling
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Entity Relationship Madeling
{Page 1 of 21 )

Entlty Relationship Medeling (ER modeling) Is by far the most common way to
express the analytical result of an early stage in the construction of a new
database, In this ebook, Alf Pedersen describes the principles for ER modeling, as
well as the maost important terms used In modeling a new database,

In the analysls phase, we are cancemed about finding aut abgut the business, At
this early stage, we normally do not talk about perfermance-speclfic (ssues, The
maln goal of the Analysis phiase |5 to determine what Infarmation the business
needs to perform a certaln task {accounting, involcing, customer support), how
that Infermation should be best possibly organized, and what are the relationships
hetween the differant sets of infarmation. We start with a few definitlons:

Entlty-An entlty [s a speciic object of interest to the business area, We might say
that in an accqunting system, twi things are baslcally necessary: Accounts and
transactions. In a customer support system, we would need to have some
information about customers, for a start. Each such unlt of essential information
is named *an entity’, with a name and attributes.

Attributes-Each eﬁtity will normally have ona ¢r more attributes, Attributes may
be thought of as smaller pieces of infarmation within an entity. Tegether they
describe our entity t9 the degree we fing necessary. An example Is a customer
entiky:
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The entity Is named CUSTOMER, and has two attributes, that we have found to e Important to know about the
customer: Customer number and customer name. Most Rkely, the customer wil have several cther attributes as well,
but that will show up during the analysis phase. The attributes have a # and 2 * In front of them: A # means that the
attribute is {part of) the primary key for that entity, The primary key is a unique value for every new customer we get
so that we can uniquely identify him from all the other customers. The attribute NAME has a * in frant: This Indicates
that It Is a mandatory attribute; for every new customer, name MUST be filleg in. The opposite Is alsc possible; If an
attribute has an o In front of It, It Is an cptlonal attrbute, and a value Is not reguired.

Relatlonshlps-In a relationa! database, all entitles have bonds between them, expressed as relatlonshlps, A
relatlonship Is a link between to entitles, and it tells us something about which relatlonships exists batween our
entities. The following example illustrates this:

BALANCES
# PERIOD
* BALANCE

ACCOUNTS| has
# ACCOUNT_N— —

* NAME

This sketch tells us that a given account MAY have zero or more batances, but a given balance MUST BE valld fur one
and only one account. That sounds reasanable, Reading ER dlagrams with relationships, glves us a very qulck view of
the togical structure of a database In the making, without thinking about the physical Implementation of Ik, at this
polnt.

These are the basic elements you need to know about before starting aut on your ER modeling: Entities, their
attributes, what uniquely identify an gccurrence of an entity, and what the relatlonships between the different entltles
are,
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